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PEEFAOE. 



(pHIS little work, as its title indicates, is designed to 
precede, and prepare the student for a thorough 
course in Mental and Written Arithmetic. Its peculiari- 
ties, although such as can be better appreciated by an 
examination of the book itself, will be briefly specified. 

1. Oral exercises have been made a prominent feature 
of the plan, and many suggestions are presented indicat- 
mg the manner in which such exercises should be con- 
ducted. 

2. Addition and Subtraction are so arranged that they 
must be taught Simultaneously— the process of Subtrac- 
tion thus being derived as a result of Addition. This is 
the method adopted by some of our best educators, and 
is based upon sound philosophy. Multiplication and 
Division are treated in the same manner— Division being 
presented as an inverse process, and hence a result, of 
Multiplication. 

In Multiplication, instead of requiring the pupil to 
commit to memory a multiplication table, without his 
having an idea of the origin or use of it, he is led to de- 
rive it for himself, and then learn it for the purpose of 
avoiding the labor of obtaining a product each time he 
wishes to use it. The child is taught to derive his own 
division table from the table of products. 

8. The fact that mental and written exercises should 
be combined in the child's first book being so evident, 
the author has given a large collection of problems for 
slate or blackboard exercises, to b^ \\2s»^ \sl <^\£&&«d^tss^ 
with the exercises in mental axit\uai<&Uc. 



ly FBEFACE. 

4. The author has omitted all representations of objects 
by means of pictwres. Many reasons might be offered 
for this, among the most prominent of which is the fact 
that they are not needed, since the objects themselves 
are preferable to mere pictures of objects. The pupil 
should be so thoroughly drilled with Oral Exercises that 
by the time he can read a book on Arithmetic he may be 
able to compute without the assistance either of objects 
or their pictures. 

5. Much care has been exercised throughout the entire 
work that the arrangement should be systematic, the les- 
sons carefully graded, and the whole be in accordance 
with the principles of Analysis and Induction. 

The entire work is the result of much thought and 
observation in primary instruction, and is presented to 
a discriminating public, with the earnest desire that it 
may do much for the education of the youth of oui 

country. 

EDWARD BROOKS. 
8taU Normal 8e7M)i, June 16, 1878, 



SUGGESTIONS TO TEACHERS. 



nnHE following snggestions are made to the yoitnger an 
less experienced teacheis who may nse this work: 

1. It is respectfully suggested that the Oral Exercises receiv 
that attention which their great importance demands. The 
pupils should be constantly drilled on exercises besides those 
found in the book. With young pupils, lessons with the 
numeral frame will be found of great value. 

2. The problems in Mental ^^thmetic should be assigned 
promiscuously, pupils not being allowed to use the book 
-'uring recitation. The pupil selected should arise, repeat the 
problem, and then give the solution; at the close of which 
those who have observed mistakes may indicate it by raising 
the hand, and then some one selected by the teacher may arise 
and give the criticism. 

3. The exercises in Written Arithmetic should be solved upon 
the slate as a preparation for the recitation, and upon the 
blackboard during the recitation. The same problem may be 
given to the whole class, or each member may receive a differ- 
ent problem, as the teacher prefers ; the author thinks with 
beginners the first method Is preferable. At first perhaps it is 
better to teach them the mechanical operations, showing them 
the reasons for these operations, but not requiring them to 
state these reasons in recitation until they have acquired con- 
siderable readiness in the different processes. This last sug- 
gestion is founded upon the natural order of the unfolding of 
the young mind, and also upon the experience of some of tha 
most successful teachers of yoxitYi. 
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4. In the Mental Exercises of Multiplication, it ^vlll be well 
to have the pupils solve the problems, which derive the tables 
of results, upon the slate or blackboard, after which they 
should be required to commit the tables to memoiy. The 
teacher may also show the pupils that any product in the table 
can be derived by adding the multiplier to the preceding 
product; thus, since 6 times 4 is 24, 6 times 6 is 24 plus 6, or 30. 

0. Care should be taken that tiie pupils' language be free 
from all those awkward expressions so common to learners; 
each sound should be enunciated distinctly, each word cor- 
rectly pronounced, and the habit of ready and accurate 
thought be developed— thus securing that combination so ad- 
mirable in scholarship,— promptness, accuracy, and eleganea 
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SECTION I. 

NUMERATION AND NOTATION. 

INTRODUCTION. 

JSttggeHions to the Teeteher, 

OUA flnt Ideas of numbeis are derived from visible objeeta, 
bence the child's first lessons in numbers should be given 
with snoh objects. These objects may be books, pencils, grains 
of com, beans, etc. Dr. Hill suggests that arithmetio may be 
taught with a pint of beans. The arUhmetietU framt is tlie most 
convenient for general use. 

NAKiiro Nmnins.— The names of numbers are usually acquired ^ 
with the ideas of numbers ; and both are given by a process 
called eounling. Children should therefore be taught to eownl. 
Be careful that they do not use the names as mere words ; see 
that they know what the words mean. Children can often count 
as fBur as a hundred, and yet are unable to select twelve objects 
Arom a collection. Have the pupils count with the ni«m«ra<A*<ime 
and with other objects. 

Beside the common method of counting, I would teach pupils 
to count, using the expressions one amd tevi^ two and ten, three and 
teiiy etc., two tene and one, two tent and two, etc. It will teach them 
the principle of naming numbers, and prepare them to under- 
stand the method of writing numbers. 

A counting exercise may be made lively by increasing or 'di- 
minishing the number by several at the same time. Little eount- 
ing garnet, with beans or grains of com, will also be found inter- 
esting to children. Have children count backward, as well as 
forward. 

Wbitivo Nttmbbbb.— As soon as a child can name numbers, it 
8ho.uld be taught to write them. It might be well at first to writA 
the words ome, two, etc, and then iTitto^UQib\:bft^^S<Qx«j&>\XA^^>fioss% 
may see tbeir advantage in brevity. 
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Cftarcusters.— First glye the nine digits, and drill children In 
naming and writing them nntil they are entirely familiar with 
these characters. If they haye learned a little addition and 8ub> 
traction, they may use the characters in solring simple problems. 

Cfombination.— When the pupils are familiar with these charac- 
ters, they 'should be taught to combine them. There are two dis- 
tinct methods of doing this. 

IST Mbthod. By this method we giye the combined characters 
without explaining the principle of the combination. Thus we 
teach that 10 represent ten, 11, eleven, 12, twelve, etc., without any 
reference to tens and units. This method is not quite so philo- 
sophical as the 2d method, but is usually preferred with young 
learners in oral instruction. 

We would giye these expressions as far as twentp, and then drill 
the pupils in reading and writing them until they are quite 
familiar with them. We would next giye the expressions from 
twenty to thirty, and drill in like manner, and thus continue as 
far as one hundred. 

After the pupils are familiar with this method of writing num- 
bers as far as 100, the teacher may then show them the principle 
of the combination, that the figure in the first place ^represents 
units, in the second place, tens, etc When this is understood we 
would require the class to analyze these expressions as follows :^ 

Pbob. Analyze 2b itwenty-five). 

Ahaltsis. In 25, the 5 represents 6 units, and the 2 represents 2 
tens, 

2d Mbthod. The other method begins by explaining the prin- 
ciple of the combination, that is, that 10 represents 1 ten; 11,1 ten 
and 1 unit; U,! ten and 2 units, etc., afterwards showing that 11 
(1 ten and 1 unit) is the same as eleven, etc. • 

This may be done by making ten marks on the board, and then 
commencing a second row with one mark; and showing them 
that as the one is expressed by 1, the one ten may be expressed by 
writing a 1 at the left of the first 1, and that 11 represents one and 
ien ; that two fund ten may be expressed by 12, etc. The may then 
be introduced, as necessary to show that the 1 is in the second 
place, when there is only one ten. 

The pupil should be drilled in reading and writing numbers 
until he is entirely feuniliar with the subject. Haste here Is ** bad 
- speed." A thorough knowledge of Notation and Numeration 
will dispel the usual difficulties of Addition, Subtraction, Multi- 
plication, and Diyision. 

NoTB.— We haye suggested that the teacher giye this instruction 

rather than attemptea to present it on the printed page. It is 

aimple and easily done ; and the teacher, with the numeral frame 

/a tne 2mnd, can give a life to It that It cannot i>ossess when put 

/a formal queatdons in the book. B^membex \mXi aU good teooA- 

«V ^'eguire* a txacihkb. 
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LESSON I. 
NanUnff and Writing NumJberg, 

T OOK at this picture of a Numeral JFVamc with little 
balls on wires. Count and tell me how many wires. 

2. How many balls at 
the right on the upper 
wire? One, 

8. How igany balls at 
the right on the second 
wire ? Two, 

4. How many balls at 
the right on the third 
wire ? Three. 

6* How many balls at 
the right on the fourth 
wire? Fowr, 

6. How many balls at 
the right on the fifth 
wire ? Five. 

7. How many balls at the right on the sixth wire ? 
Six. On the seventh wire ? Seven. 

8. How many balls at the right on the eighth wire ? 
Eight. On the ninth wire ? Nitie. On the tenth wire ? 
Ten. 

9. How many hands have you ? How many thumbs 
have you ? 

10. How many fingers on one hand? How many 
fingers on both hands ? 

11. How many chairs in this room ? How many win- 
dows in this room ? 

12. We will now show you how to write numbers from 
one to t&a, 

One^ Two, Three, Four, Five, Six, Seven, Eight, Nine, Ten 
12 3 4 5 6 1 a^Aft 

18. You will write one, Wo, t\iT^.,iovMt ,^M^^«a^^'^'^'«3sv^ 
eight. Dine, ten. Write five, aevea., ^\3«. li^siRv. ^^^ 
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LESSON II. 

Naming and Writing Numbers, 

r^OXIN'T from ten to twenty. Ans. Eleven, twelve, 

thirteen, fourteen, fifteen, sixteen, etc., twenty. 

2. We win now show you how to write numbers from 

ten to twenty. _ 

Eleven^ Twelve^ Thirteen^ FimrteeUy Fifteen, etc,, Tioenty, 
11 12 IS U 15 etc. 20 

8. Write eleven, thirteen, twelve, fifteen, fourteen, 

seventeen, eighteen, sixteen, nineteen, twenty. 

4. What number is expressed by 12 ? by 15 ? by 13 ? 
by 11? by 17? by 19? by 18? by 14? by 16? by 20? 

5. Count from twenty to thirty. Arts. Twenty-one, 
twenty-two, twenty-three, twenty-four, etc. 

6. We will now show you how to write the numbers 
from twenty to thirty. 

Twenty-one, Twenty-two, Twenty-three, ete.. Thirty, 

n 22 23 etc. SO 

7. Write twenty -two, twenty -seven, twenty -four, 
twenty-one, twenty-five, twenty-nine, twenty-six, etc. 

8. We will now show you how to write the numbers 
from thirty to one hundred. s 



Printed. Written 


Spoken. 


Printed. Written. Spoken. 


31 


SI 


Thirty-one. 


65 


65 


Sixty-five. 


32 


S2 


Thirty-two. 


70 


70 


Seventy. 


40 


40 


Forty. 


71 


71 


Seventy-one. 


41 


il 


Forty-one. 


72 


72 


Seventy-two. 


45 


*5 


Forty-five. 


80 


SO 


Eighty. 


50 


60 


Fifty. 


83 


SS 


Eighty-three. 


52 


62 


Fifty-two. 


84 


84 


Eighty-four. 


56 


66 


Fifty-six. 


90 


90 


Ninety. 


60 


60 


Sixty. 


94 


H 


Ninety-four. 


63 


6S 


Sixty-three. 


100 


100 


One hundred. 



9. Write thirty-three, thirty-eight, forty-two, forty- 

seren, nfty-toui^ Bfty-Ave, sixty-six, sixty-nine^ seventy- 

^ve, aeventy-aeven, eighty-one, eigbty-eig\it,Tmi'efc^-x&w^ 
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SECTION II. 

ADDITION AND SUBTRACTION. 

INTRODUCTION. 
Suffgettiona to the Tea^ier, 

AFTER the pnpOs have the idecu and the namet of nnmben, 
they lihonld be taught to unite and teparcUe them ; that la, 
addition and ntbtrcustion. Instruction In these processes should 
be given in accordance with the following principles : 

1. The first leteons in addition amd subtraction should be given 
uHth visible objects. This principle is founded upon the law of 
mental development, and will be indorsed by all thoughtful 
teachers. So necessary is it that if the teacher neglects it, the 
pupil will adopt it himself, by adding with his fingers, with 
strokes, etc. 

2. Addition and subtrctetion thould be taug?U together in primary 
oral instruetion. This is evident, since the two ideas are logically 
related. Thus, as soon as the pupil learns that 2 and 8 are 6, he 
sees that 6 diminished by 2 equals 8, or 5 diminished by 8 is 2. 
Convenience also suggests the same method. In the primary 
schools of Germany, the two processes are combined in the man- 
ner illustrated. 

EzxBoi8B.~The pupils should first increase and diminish by one, 
aa for as 12, then by <ii;o, then by three, eta The exercise would 
be somewhat as follows : 

Teacher takes one book in his hand, and asks, ** How many 
books have I in my hand?" Pupils answer, **One book.** 
Teacher, taking another book in his hand, asks, **How many 
books have 1 now?** Pupils: "Two books.** Txachxb: **How 
many, then, are one book and one book t*' Pvpils : " Two books.** 
Tbaohsb : ** How many books have I in my hand now t** Pupils : 
" Two books.** Txachxb : " I will take one book away ; now how 
many books remain?** Pupils: **One book.** Txachxb: "One 
book taken firom two books, then, leaves how many books t Pu- 
pils: "One book.** 

Let the teacher now take the arithmetical fi-ame, and proceed in 
the same way, increasing 2, 8, 4, etc., up to 12 by one, and dimin- 
ishing 3, 4, 5, 6, etc., up to 18 by one, each time reversing the addi- 
tion. Then take one and increase it by two, obtaining three ; then 
reverse the process and diminish three by two, and so on, until 
12 is increased by two, and 14 diminished by two. Proceed In the 
some way with 3, 4, etc., until the pupil can add and subtract by 
ones, twos, threes, etc., up to twelves. The lessons of the book are 
developed on this plan, but the teacher, fihovsAfOk. \x%i^\2ex<&\\»xs^^\s^ 
oonnection with these lessons. 
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LESSON I. 

Adding and SubtraoHng by Ones, 

pp E!N\BY had 1 apple, and his father gave him 1 apple; 
how many apples had he then? 

Solution.— Henry then had 1 apple and 1 apple, which are 
2 apples. 

2* Mary had 2 pins, and her sister gave her 1 pin; how 
many pins had she then? 

8. If a boy buys 3 marbles, and his brother gives him 
marble, how many marbles had he then? 

4* A girl bought 5 roses, and her sister gave her 1 rose; 
how many roses had she then? n 

5. HowmanyareS andl? 5 and 1? 7andl? 4andl? 
2 and 1? 8 and 1? 9 and 1? 10 and 1? 

6* Mary had 3 books and gave Sarah 1 book; how 
many books had Mary remaining? 

Solution.— Mary had remaining 3 books less 1 book, which 
is 2 books. 

7. Thomas nad 4 cents and gave 1 cent for a top ; how 
many cents had he left? 

8. A man had 10 cents and gave 1 cent to his little 
daughter; how many cents had he left? 

9. Kate had 7 roses and gave 1 of them to Ella; how 
many had she left? 

10* There were 11 birds on a tree, and 1 bird flew 
away ; how many birdaremained? 

11. How many are 2 less 1? 3 less 1? 4 less 1? 5 less 
1? 6 less 1? 7 less 1? 8 less 1? 9 less 1? 10 less 1? 



Add 3 4 2 



WBITTJSir 2 


ETJE 


Rcn 


^E8, 








111 


1 


1 


1 


1 


1 


1 


5 18 


7 


9 


6 


10 


11 


12 



From 3 4 2 6 1 8 7 4 6 10 12 11 
Take lllllli.llJLJ:,,! 

Ten, Twenty, Thirty, JFerty, J^Vhf* 

^^ £0 SO Ifi 50 

iVoTTK— x>riZ/ tn reading and writing nnm\>Qn» troml^XATA, 
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LESSON II. 

Jtiiding by Twos, 

prow many cents are 2 cents and 2 cents? 
SoLunoN.~2 cents and 2 cents are 4 cents.' 

2. How many are 1 and 2? 2 and 2? 3 and 2? 4 and 
2? 5 and 2? 6 and 2? 

8. How many are 7 and 2? 8 and 2? 9 and 2? 10 and 
2? 11 and 2? 12 and 2? 

NoTK— We will now arrange the resnlts we have obtained In • 
little table which the pnpil will commit to memory. 

ADDITION TABLE. 

1 and 2 are 3 7 and 2 are 9 

2 and 2 are 4 8 and 2 are 10 

3 and 2 are 5 9 and 2 are 11 

4 and 2 are 6 10 and 2 are 12 

5 and 2 are 7 11 and 2 are 13 

6 and 2 are 8 12 and 2 are 14 

4. Ella had 3 pins and found 2 pins; how man> \ni^ 
did Ella then have? 

SoLunoN.—Ella then had 3 pins and 2 pins, which are 5 pini». 

5. I saw 5 robins in the garden and 2 robins on tho 
fence; how many robins did I see? 

6. Mary has 4 old birds and 2 little young birds; how 
many birds has Mary? 

7. Begin at 2 and coimt by 2's to 14. Begin at 1 and 
count by 2's to 13. 

KoTX.— Teach the children the use of + and =, and have them 
write the addition table on the board, using these symbols. 

WRITTEN EXERCISES,- 

2222222 22 2 

3 5 7 6 9 4 10 8 11 12 



Add 



Add 



21 12 20 12 101 201 122 
35 46 57 37 356 467 365 



Fifty, Siedy, Seventy, JEXghty, Ninety, One iKundred, 

50 60 70 80 90 100 

ifoTH.— The teacher wHl drill p\i^\Va Va. T«dA2iXk% ^.tv^ -w-ecjaBs.^ 
aumben tram 60 to 100. 
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LESSON III. 
SubtnteUng by Twos* 

'PWO cents taken from 5 cents leave how many cents? 

Solution. — ^Two cents taken from 5 cents leaye 3 cents. 

2. How many are 2 taken from 37 2 from 4 ? 2 from 
6? 2 from 8? 2 from 10? 

8* How many are 2 taken from 5? 2 from 7? 2 from 
9? 2 from 11? 2 from 12? 

BUBTBACTION TABLE. 

2 from 3 leaves 1 2 from 9 leaves 7 

2 from 4 leaves 2 2 from 10 leaves 8 

2 from 5 leaves 8 2 from 11 leaves 

2 from 6 leaves 4 2 from 12 leaves 10 

2 from 7 leaves 5 2 from^rd leaves 11 

2 from 8 leaves 6 2 from 14 leaves 12 
4* Mary had 5 oranges and gave 2 of them to Fanny ; 

how many oranges had Mary left ? 

Solution. — Mary had left the difference between 5 oranges 
and 2 oranges, which is 3 oranges. 

5* Willie had 6 marbles and lost 2 of them ; how 
many marbles did Willie then have? 

6. Eddie tried to spell 10 words and missed 2 of 
them ; how many did he spell correctly ? 

7. Begin at 14 and count backward by 2's to two. 
Begin at 13 and count backward by 2's to one. 

Note.— Teach the pupils the use of — and =^ and have them 
write the subtraction table on the board, using these signs. 

WRITTEN EXERCISES, 

From 4 6 5 7 3 8 2 9 10 11 12 

Take 22222222222 



From 67 64 75 64 87 85 73 96 62 
Take 21 12 21 20 21 22 20 12 2 

One Hundred, Two Hundred, ST^ree Hundred, IHve Hundred. 

100 200 SOO 600 

ffoTx.—Tbe teacher will drill the pupU in. reaALng and writing 
numbera £rom 100 to 500, 
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LESSON IV. 

Adding 5y Thr^ea, 

pXOW many axe 2 cents and 3 cents? 
Solution.— 2 cents and 3 cents are 6 cents. 
NoTB.— Use the numeral frame for these problems, if it is needed. 

2. nowinanyareland3? 3and3? 5and3? 2and3? 
4 and 3? 6 and 3? 

8. How many are 7 and 3? 9 and 3? 11 and 3? 8 and 
3« 10 and 3? 12 and 3? 

ADDITION TABUS. 

1 and 3 are 4 7 and 3 are 19 

2 and 3 are 5 8 and 3 are 11 

3 and 3 are 6 9 and 3 are 12 

4 and 3 are 7 10 and 3 are 13 
6 and 3 are 8 11 and 3 are 14 
6 and 3 are 9 12 and 3 are 15 

4* There are 5 roses on one bush, and 3 roses on an- 
other bush; how many roses on both bushes? 

5* I gave 4 cents to John and 3 cents to James; how 
many cents did I give to both? 

6. Edwin had 6 tame rabbits and caught 3 wild ones; 
how many did he then have? 

7. Begin at 1 and count by 3's to 13; at 2 and count by 
3's to 14; at 3 and count by 3's to 15. 

WRITTEN JBXJBBCJSES. 



3 
2 


3 
4 


3 
6 


3 
3 


3 

1 


3 3 3 3 

8 10 9 5 


3 

11 


3 

7 


3 

12 


23 
46 


31 

28 




32 
65 


13 
73 


23 30 312 
64 37 754 


331 
425 


302 
686 


310 
463 


3 
2 

1 
6 


1 
2 
3 
5 




2 


3 
6 


3 
1 


8 


2 23 12 
1 13 23 

3 30 30 
7 52 64 


31 
23 

21 
43 


321 
213 
132 
723 


301 
230 
133 
625 



Norm—Condnne the driU in ToaAiiiK Mi«L ^«TJSSak% -ossssiawt:^ 
itomlOOtotOO, 
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LESSON V. 

Subtrcufting by Threes, 

TF Emma has 5 bimches of grapes and eats 3 of them, 

how many bimches will remain? 

Solution.— There will remain the difference between 5 
bunches and 3 bunches, which is 2 bunches. 

2. Three from 4 leaves how many? 3 from 6? 3 from 
8? 3 from 5? 3 from 7? 3 from 9? 

3. Three from 10 leaves how many? 3 from 12? 3 from 
14? 3 from 13? 3 from 11? 3 from 15? 

SUBTRACTIOir TABLE. 

3 from 4 leaves 1 3 from 10 leaves 7 

3 from 5 leaves 2 3 from 11 leaves 8 

3 from 6 leaves 3 3 from 12 leaves 9 

3 from 7 leaves 4 3 from 13 leaves 10 

3 from 8 leaves 5 3 from 14 leaves 11 

3 from 9 leaves 6 3 from 15 leaves 12 

4* Mary had 6 cakes and gave her brother 3 cakes; 
how many cakes had Mary left? 

5* Thomas had 8 marbles and lost 3 of them; how 
many marbles remained? 

6. There were 9 birds on a tree and 3 flew away; how 
many birds remained? 

7* Subtract by 3's from 15 to naught; from 14 to 2; 
from 13 to 1. 

8. Write the subtraction table for threes on the slate 
or blackboard, using the signs — and =. 

WBITTJSN JSXJSBCmB& 

From 6 7 9 8 6 4 3 10 12 11 13 14 16 
Take 3 3 3 3 3 3 3 _3 __3 _3. -?. _1 -i 

From 67 63 72 84 96 46 89 96 77 
Take 23 ^^13^^^J2^^ 

From 366 743 669 984 872 731 474 
Take 303 231 132 333 321 310 320 

Biof Hundred, Seven Hundred, Eight Hundred, One Thousand* 
600 700 800 1000 
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LESSON VI. 
JLdding by JFour9, 

JJOW many boys are 3 boys and 4 boys? 

Solution.— Three boys and 4 boys are 7 boys; 

2. How many are 1 and 4? 3and4? 6 and 4? 2 and 4? 
5 and 4? 4 and 4? 

8. How many are 7 and 4? 10 and 4? 8 and 4? 11 and 
4? 9 and 4? 12 and 4? 

ADDITION TABLE. 

1 and 4 are 5 7 and 4 are 11 

2 and 4 are 6 8 and 4 are 12 

3 and 4 are 7 9 and 4 arel3 

4 and 4 are 8 10 and 4 are 14 

5 and 4 are 9 11 and 4 are 16 

6 and 4 are 10 12 and 4 are 16 

4. If there are 3 boys on one bench and 4 boys an 
another bench, how many boys are there on both benches? 

5. A man paid 6 dollars for a pig, and 4 dollars for a 
lamb; how much did he pay for both? 

6* I gave 8 cents to a poor woman, and 4 cents to her 
little daughter; how much did I give both? 

7. Write the addition table for fours on the blackboard 
or slate, using the signs -(- and =. § 

8. Add by 4's from4 to 16; from 1 to 13; from 2 to 14; 
from 3 to 16. 

WRITTEN EXERCISMS, 



4 
2 


4 4 
4 6 


4 4 
3 6 


4 4 4 
7 19 


4 4 4 
8 10 12 


4 

11 


43 
46 


41 
36 


• 14 

72 


22 33 
66 64 


431 423 
662 374 


444 
362 



4 


4 


3 


4 


42 


14 


34 


432 


104 


d 


2 


4 


3 


24 


21 


32 


231 


333 


1 


3 


6 


3 


41 


33 


21 


424 


601 


6 


4 


1 


6 


62 


60 


62 


302 


400 



IToTX.— DrUl in reading and writing numbers from 600 to TOO. 
2 
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LESSON VII. 
8ttbtraeHng by JFoutb, 

TF we take 4 books from a pile of 7 books, how ma^j 

books are left? 

SoLXTTiON.— There are left the difference between 7 books 
and 4 books, which is 3 books. 

2. Four from 6 leaves how many? 4 from 5? 4 from 8? 
4 from 7? 4 from 9? 4 from 12? 

3. Four from 13 leaves how many? 4 from 15? 4 from 
10? 4 from 11? 4 from 16? 4 from 14? 

SUBTRACTION TABLE. 

4 from 5 leaves 1 4 from 11 leaves 7 

4 from 6 leaves 2 4 from 12 leaves 8 

4 from 7 leaves 3 4 from 13 leaves 9 

4 from 8 leaves 4 4 from 14 leaves 10 

4 from 9 leaves 6 4 from liS leaves 11 

4 from 10 leaves 6 4 from 16 leaves 12 

4. Mary had 6 roses, and gave her mother 4 roses; how 
many roses did Mary keep? 

5. Walter bought 10 apples, and ate 4 of them; how 
many apples then remained? 

6. Twelve boys were playing ball, when 4 of them left; 
how many remained? 

7. Write th%subtraction table by fours, on the black- 
board or on your slates, using the signs — and ==. 

8. Count backward by 4's, from 16 to zero; from 15 to 
3; from 14 to 2; from 13 to 1. 

WBITTBN EXERCISES, 

From 6 7 5 8 9 4 10 12 15 16 13 11 14 
Take 444444444 4 4 4 4 



From 65 79 87 99 
Take 41 34 23 43 


58 
22 


69 
43 


75 98 76 
24 14 13 


From 897 693 781 
Take 414 342 420 


644 
311 


468 
343 


796 849 
334 321 



29^071.— The teacber will drill the pupil in reading and writing 
fumbazv from 500 to 800. 
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LESSON VIII. 
Adding 5y JPtv€3» 

XTOW many pens are 2 pens and 5 pens? 

Solution.— Two pens and 5 pens are 7 pens. 

2. How many are 2 and 5? 4 and 5? 1 and 5? 3 and 5? 
6 and 5? 8 and 5? 

8. How many are 5 and 5? 10 and 5? 12 and 5? 9 and 
6? 11 and 6? 7 and 5? 

ADDITION TABLB. 

1 and 5 are 6 7 and 5 are 12 

2 and 5 are 7 8 and 5 are 13 

3 and 5 are 8 9 and 5 are 14 

4 and 5 are 9 10 and 5 are 15 

5 and 5 are 10 11 and 5 are 16 

6 and 5 are 11 12 and 5* are 17 

4. If Mary has3 books at schools and 5 books at home; 
how many books had she in all? 

5. James has 6 cents In a box, and 5 cents in his 
pocket; how many cents has he? 

%m Maiia had ft needles and her sister gave her 5 
BeeeBes; how many needles had she then? 

7. Count forward by 5's from 5 to 15; from 1 to 16; 
from 2 to 17; from 3 to 13; from 4 to 14. 

8. Write the addition table for fives on the board, using 
+ and =. 

WIlITTJSir EXERCISES, 

555555555 5 5 5 

54 45 53 25 15 524 356 415 
33 71 62 44 23 253 741 184 

^^m^^m ^a^^w M^v^M sa^^^ ^b^^^ ■■ ^w — ^ma^^mm ■— »■ 

33 300 110 413 
44 512 231 242 
11 371 423 333 

^206676617 

Nora.— The teacher will drlU the pupil In reajdiiiii^«XL^*^rsA&Ssk% 
Aombers from fiOO to 1000. 



4 


2 


5 


12 


22 


5 


3 


3 


32 


33 


3 


4 


2 


20 


22 


4 


6 


7 


65 


91 



20 PBIMART ABITHMSTIO. 

LESSON IX. 
SubitraeHng fry Uvea, 

^p][OW many are 5 matblee taken from 7 marbles? 

SoLUTiOK.— Five marbles from 7 marbles leave 2 marbles. 

2. How many are 5 taken from 6? 5 from 8? 5 from 5f 
5 from 9? 5 from 7? 5 from 10? 5 from 12? 

8. How many are 5 from 11? 5 from 13? 6 from 17? 
5 from 14? 5 from 16? 5 from 18? 

SUBTRACTION TABLE. 

5 from 6 leaves 1 5 from 12 leaves 7 

5 from 7 leaves 2 5 from 13 leaves 8 

5 from 8 leaves 3 5 from 14 leaves 9 

5 from 9 leaves 4 5 from 15 leaves 10 

6 from 10 teaves 5 5 from 16 leaves 11 
5 from 11 leaves 6 5 from 17 leaves 12^ 

4. James is 9 years old and bis sister is 5 years yomiger; 
how old is his sister? 

5. Fhilo having 11 chestnuts, gave his brother 5 chest- 
nuts; how many chestnuts did he retain? 

6. Ada culled 14 roses and gave Willis 5 of them; how 
many roses did Ada rettidn? 

7. Count backward by 5's from 15 to zero; from 14 to 
4; from 13 to 3; from 16 to 1; from 17 to 2. 

8. Write the subtraction table by fives upon the black- 
board or slates. 

WJRITTXir EXERCISES, 

From 6 7 9* 8 10 6 12 14 11 13 15 16 17 
Take 5555555555 5 5 5 



From 69 84 79 96 
Take 54 51 45 54 


99 81 
45 40 


91 
51 


76 67 74 
52 45 52 


88 
55 


Froih 347 642 769 
Take 215 541 544 


897 
453 


981 
520 


749 682 
533 350 


793 
341 



One Thou»and, TwoThouaandf Vive Thtnuandf 

1000 2000 5000 

^oT^^The teacher wm sbow pnplla how to read and write nam- 
^x» Ovm ia» to 5000. 
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LESSON X. 

bidding 5y SioDet, 

O'OW many birds are 2 birds and 6 birds? 

Solution.— Two birds and 6 birds are 8 birds. 

2. How many are 2 and 6? 4 and 6? 6and6? 5and6? 
3 and 6? 1 and 6? 

8. How many are 7 and 6? 9 and 6? 11 and 6? 8 and 
6? 10 and 6? 12 and 6? 

ADDITION TABLE. 

1 and 6 are 7 7 and 6 are 13 

2 and 6 are 8 8 and 6 are 14 

3 and 6 are 9 9 and 6 are 15 

4 and 6 are 10 10 and 6 are 16 

5 and 6 are 11 11 and 6 are 17 

6 and 6 are 12 12 and 6 are 18 

4. Sally had 5 pins in her cushion, and put in 6 more 
pins; how many pins were then in the cushion? 

5. Bose gave 7 pinks to Jennie, and 6 pinks to Fannie 
how many pinks did she give away? 

6* There are 10 girls in one class, and 6 girls in another 
class; how many girls are there in both? 

7. Count forward by 6's from 6 to 1^; from 5 to 17; 
from 4 to 16; from 3 to 15; from 2 to 14; from 1 to 13. 

8. Write the addition table by sixes on the blackboard 
or on your slates, using the signs -(- and ss. 

WRITTEN EXEBOJSES. 

66666666 6 6 6 6 
24316587 10 11 9 12 



65 


66 


16 


56 


45 


564 


656 


543 


465 


43 


32 


21 


31 


64 


324 


231 


644 


728 


5 


6 


4 


43 


35 


25 


325 


456 


432 


4 


3 


5 


32 


40 


64 


421 


202 


456 


6 


4 


6 


26 


68 


47 


218 


789 


789 



KoTK.— In the last row of examples, there is sometbiu^ **to 
carry," which the teacher will explain. Ko «QV\^c$ci ^s^ ^gcs^ck^^i^ 
tiie teacher can make It clearer tk^n «Jii ^wtV^mcL «sc^^a;sAd&saitk^ 
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LESSON XIII. 
AOMng and BniiMnuMfn^ 5y J^Ato. 

prow many are 3 and 8? land 8? 5 and 8? 2 and 8? 4 
and 8? 6 and 8? . 
& How many are 8 and 8? 10 and 8? 12 and 8? 9 and 
8? 11 and 8? 5 and 8? 

ADDITIOK TABLB. 

1 and 8 are 9 7 and 8 are 15 

2 and 8 are 10 8 and 8 are 16 

3 and 8 are 11 9 and 8 are 17 

4 and 8 are 12 10 and 8 are 18 

5 and 8 are 13 11 and 8 are 19 

6 and 8 are 14 12 and 8 are 20 

8« Mary has 7 credit marks, and her brother has 8; 
how many credit marks have both? 

4. A cat caught 5 mice one day, and 8 the next ; how 
many mice did she catch in both days? 

5. Eight from 12 leaves how many? 8 from 10? 8 from 
13? 8 from 9? 8 from 11? 8 from 16? 

6. Eight from 18 leaves how many? 8 from 17? 8 from 
19? 8 from 20? 8 from 17? 8 from 14? 

7* Write the subtraction table by 8's on the blackboard 
or slate, using the symbols — and =. 

8. If there are 10 swallows on the bam, and 8 of them 
fly away; how many swallows will remain? 

9« There were 12 persons at dinner, and 8 of them 
left the table; how many persons remained? 

WRITTEN BKBROJBEa, 

A ^^ 68 68 78 108 408 248 811 187 
^^^ 24 33 83 834 236 625 342 643 



Add 


85 
34 
46 


78 
63 
25 


53 

38 
44 


328 
25e 
730 


842 
323 
647 


5643 
7856 
3247 


67841 
43624 
84278 


Sub- 
tract 


17 
8 


15 59 
8 38 


125 
82 


1407 
801 


1246 
833 


11476 

8254 


16742 
8702 



JfpT M.—Ijet tjae toaober oontlnue the exercises in reading and 
WTttiBg nmnberm. 
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LESSON XIV. 
Adding and SuMraeHng by Ninea, 

prow many are 2 and 9? 5 and 9? 3 and 9? 6 and 9? 
1 and 9? 4 and 9? 
2. How many are 7 and 9? 9 and 9? 8 and 9? 10 and 
9? 11 and 9? 12 and 9? 

ADDITION TABLE. 

1 and 9 are 10 7 and 9 are 16 

2 and 9 are 11 8 and 9 are 17 

3 and 9 are 12 9 and 9 are 18 

4 and 9 are 13 10 and 9 are 19 

5 and 9 are 14 11 and 9 are 20 

6 and 9 are 15 12 and 9 are 21 

8. There were 6 boys playing ball and 9 boys looking 
on; bow many boys were there in all? 

4* There are 8 boys and 9 girls in a class; how many 
pupils in the class? 

5« Peter lost 11 marbles, and then had 8 marbles re- 
niaining; how many marbles had he at first? 

6. Nine from 11 leaves how many? 9 from 13? 9 from 
10? 9 from 14? 9 from 16? 9 from 18? 

7. Nine from 16 leaves how many? 9 from 17? 9 from 
20? 9 from 19? 9 from 12? 9 from 21? 

8. Write the subtraction table for 9's on the slate or 
blackboard, using the symbols — and s. 

9* A boy having 12 pears, gave 9 of them to his teacher; 
how many pears did he retain? 

WBITTSN SXXRCISS8, 

A ., 49 69 98 109 509 329 916 927 
^™J6 J64 _^ 327 384 763 364 TO9 

96 98 93 879 947 8964 96764 

Add 34 47 44 344 637 3743 64325 

_^ 34 J6 7^ 4^ 9041 12346 

Sub- 18 17 164 128 1147 1446 16769 
tract 9 9 93 96 936 ^^ "^^ 
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LESSON XV. 

JLdding and BubtraeHng by Teng, 

prow many are 2 and 10? 4 and 10? 6 and 10? 3 and 
10? 1 and 10? 6 and 10? 
2. How many are 7 and 10? 9 and 10? 8 and 10? 10 
and 10? 12 and 10? 11 and 10? 

ADDITION TABLE. 

1 and 10 are 11 7 and 10 are 17 

2 and 10 are 12 8 and 10 are 18 

3 and 10 are 13 9 and 10 are 19 

4 and 10 are 14 10 and 10 are 20 

5 and 10 are 15 11 and 10 are 21 

6 and 10 are 16 12 and 10 are 22 

8. A boy lost 3 birds, and a man lost 10 birds; how 
many birds did both lose? 

4* In a field there are 11 young cows and 10 old ones; 
how many cows are there in the field? 

5. Ten from 12 leaves how many? 10 from 13? 10 from 
15? 10 from 11? 10 from 14? 10 from 16? 

6. Ten from 18 leaves how many? 10 from 20? 10 
from 19? 10 from 17? 10 from 22? 10 from 21? 

7. Write the subtraction table by lO's on the slate or 
blackboard, using the symbols — and =. 

8. Annie's book contained 14 pages and her dog tore 
out 10 pages; how many pages remained? 

9« A hunter shot 10 robins from a flock of 20 robins; 
how many robins remained in the flock? 

WBITTJBN EXJSBCISjBS. 

... 104 107 105 108 410 910 610 1010 
-^^^ _52 _62 _7B _89 312 409 311 _909 

105 109 910 7104 8210 10473 10874 

Add 123 118 742 8432 3314 64321 64742 

243 340 345 3479 4726 64718 59473 

Sub- 18 20 426 729 1564 9463 49784 56793 
tnu^lO 10 BIO 103 1052 8310 33110 1Q471 
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LESSON XVI. 
Adding and SubtraeHng by JSlMwn*. 

TTOW many are 2 and 11? 4 aoid 11? 1 and 11 ? 6 and 
11? 3 and 11? 6 and 11? 
2. How many are 7 and 11 ? lOandll? 8andll? 9 
and 11? 12 and 11? 11 and 11? 

ADDITION TABLB. 

1 and 11 are 12 7 and 11 are 18 

2 and 11 are 13 8 and 11 are 19 

3 and 11 are 14 9 and 11 are 20 

4 and 11 are 15 10 and 11 are 21 
6 and 11 are 16 11 and 11 are 22 
6 and 11 are 17 12 and 11 are 23 

8* There are 5 teachers in one school and 11 in another 
school ; how many teachers in both schools? 

4. In a bouquet there are 9 roses and 11 pinks ; how 
many flowers in the bouquet? ' 

5. Eleven from 12 leaves how many ? 11 from 15 ? 11 
from 17? 11 from 16? 11 from 14? 11 from 13? 

6. Eleven from 19 leaves how many? 11 from 21 ? 11 
from 22? 11 from 20? 11 from 18? 11 from 23? 

7* Write the subtraction table by ll's on the slate or 
blackboard, using the symbols — and =. 

8. John had 16 marbles and gave 11 of them away y 
how many had he left? 

9« Of twenty men who went to war, 11 were killed ; 
how many were not killed? 

WRITTEN EXEBQIBS8, 

... 113 117 116 129 812 711 912 612 
^^^ ^j;9J7J44^604610906 

121 126 412 4124 6012 12784 84312 

Add 456 647 307 5637 6642 52731 24789 

T^ 854 ^ 6471 3581 65461 46343 

8ub- 23 19 * 735 846 5632 8973 24365 43789 
tract 12 12 412 612 4131 A^^ ^^a!^S^ ^^g»_ 
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LESSON XVII. 
A444Mg and SMrtraeting by Tweb/et* 

XTOW many are 1 and 12? 3 and 12? 6 and 12? 2 md 
12? 4 and 12? 6 and 12? 
2. How many are 8 and 12? 10 and 12? 7 and 12? 11 
and 12? 9 and 12? 12 and 12? 

ADDITION TABLE. 

1 and 12 are 13 7 and 12 are 19 

2 and 12 are 14 8 and 12 are 20 

3 and 12 are 15 9 and 12 are 21 

4 and 12 are 16 10 and 12 are 22 

5 and 12 are 17 11 and 12 are 23 

6 and 12 are 18 12 and 12 are 24 

8* A house has 8 windows on one side and 12 on the 
other side; how many windows on both sides? 

4. Mary has 10 cents in her pocket-bool^L, and 12 eents 
in a money-box ; how many cents has she? 

5. Twelve from 13 leaves how many? 12 from 16? 12 
from 16? 12 from 19? 12 from 14? 12 from 17? 

6. Twelve from 20 leaves how many? 12 from 18 ? 12 
from 21? 12 from 24? 12 from 23? 12 from 22? 

7« Write the subtraction table by 12's on the slate or 
blackboard, using the symbols — and =. 

8. There weje 16 birds in the bam, and 12 of them 
flew away; how many birds then remained? 

WRITTEN EXEBCmsa 

... 226 615 706 369 756 808 465 867 
^^^ 347 3^164128^m 587 269 

From 352 653 764 965 876 735 548 436 
Take 218^6384375384^276275 

From 548 625 857 768 632 743 850 800 
Take 263264365^254265567543 

KoTx.— In these problems in subtraction, some of the terms in 
the subtrahend exceed the corresponding terms in the minuend. 
TiMf teacher wUl explain the method of subtraoUnff. 
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LESSON XVIII. 
Iieading to the Terms, 

THB following exercises tan designed to suggest to the 
teacher the manner of giving the t&nm employed in addi- 
tion and subtraction, and deriving some of the prineiple8 of 
both. 

Teacher: When I take some objects in my hand, and ask 
you how many I have, the word which you use before the name 
of the objects, in answering my question, denotes a number, 
A Dumber, then, is how many there are in a collection. A 
single thing, or one of a collection, is called a unit. 

Teacher: When I say two apples, what 2 do I mean? 

Pupils: Two apples. 

Teacher: When I say two what do I mean? 

Pupils: We do not know. 

Teacher: What 2 may I mean? any two? 

Pupils: Tes, sir, any two you choose? 

Teacher: You see a difference, then, between two^ and two 
books; very well, I will give the name which denotes this differ- 
ence. When I say 2, 3, etc, without telling what 2 or 3, it is 
called an abstract number^ but when I give the name of the 
objects with the number it is called a concrete number. 

Tell which of the following numbers are aibstra^ct and which 
eanerete: 

2 eows^three^four—A books— 1 hens— eight— 6 — 4—10 pigs—S 
geese— 7— ^—11— 14: horses. 

Teacher: How many are 3 and 5? 

Teacher: When we unite two numbers into one, in this 
way, the result is called the sum^ and the process is called 

ADDITION. 

Teacher: What is the sum of 2 and 3? 4 and 6? 7 and 8? 

Teacher: What is the sum of 3 eotos and 5 turnips f 

Teacher: Why can you not add them? 

Teacher: If they were all the same could you add them? 

Teacher: Numbers which express the same kind of ob- 
iects are simitar concrete numbers, and those which denote dif- 
ferent objects are dissimUa/r concrete numbers. 

Teacher: What kind of numbers can be added then, and 
what kind cannot be added ? 
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How many remain when we take 3 apples from 5 apples? 
The process of taking one number from another is called 

SUBTRACTION. 

The number which is taken away is called the subtrahend. 

If you subtract 4 from 9, which is the miimendt wliich the 
attbtrahendj and which the remainder f 

If you add the remainder and subtrahend together, will It 
produce the minuend? 

If you subtract the difference from the minuend, what will 
it equal? 

Can you subtract 3 apples from 5 potatoes? 

Why can you not subtract them? 

Are these similar or dissimilar concrete numbers? 

If they were simHa^t could they be subtracted? 

What kind of numbers, then, can be subtracted, and what 
kind cannot? 

To denote the equality of numbers, and operations per- 
formed upon them, we use certain signs or symbols. 

The symbol = is the sign of equality^ and is read equals; 
thus, 1 dollar »= 10 dimes, is read, 1 dolhu: equals 10 dimes. 

The symbol + is the sign of addition^ and is read plnis; thus, 
3 + 4 =7, is read, Zplus 4 equals 7. 

The symbol — is the sign of subtraction, and is read miwus; 
thus, 5— 2 = 3, is read, 5 minus 2 equals 3. 

What is the value of 
1.2 + 2? 9.2 + 2 + 2? -IT. 3 + 2 + 2 + »7 

«.3 + 3? lO. 3 + 3 + S? 18.3 + 3 + 3 + 3? 

3.4 + 4? 11.5 + 5 + 5? 19.4 + 4 + 4 + 47- 

4r5 + 5? 12.6 + 6 + 6? «0. 5 + 5 + 5 + 5? 

5.6 + 6? 13.8 + 8 + 8? «1. 7+7 + 7+7? 

6.7 + 7? 14.9 + 9 + 9? »». 8 + 8 + 8 + 8? 
T. 8 + 8? 15.10 + 10 + 10? 113.9+9 + 9 + 9? 

8.9 + 9? 16.11+11 + 11? «4. 10 + 10 + 10 + 10? 

BmcABK.— It will be a good exerciae for the teacher to write 
questions, similar to the above, on the board. Let the other 
symbols be also used in forming exercises. The adding of a num- 
oer of twos, threes^ etc., will be a valuable Introduction to multl^ 
plication. 
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SECTION III. 

MULTIPLIOATION AND DIVISION 

INTRODUCTION. 
»%»ggesUona to ths Teacher, 

THE first instmctlon in Multiplication and Division should be 
given by oral exercises, and in accordance with the following 
principles. 

1. MtiUiplieation thatdd be tauffht cu a apeeial ease of Addition. 
Thus, the pupil should be taught that two 2's are 4, since 2 + 2 s= 4 ; 
or that three times 2 are 6, since 2 + 2 + 2=6, etc. The pupil will 
then understand the nature of the subject, and see its relation to 
addition. 

2. Division sTiould be taught €u reverse muUipliecUion. Thus, it 
should be shown that 6 contains 3 two times, since two times 8 are 
6 ; and that 12 contains 4 three times, since three times 4 are 12, etc. 
In this way the pupil is led to derive the quotients directly from 
the products. 

3. The pupil sfundd be taught to construet the MvUiplieation Table. 
He shoula first be taught to derive the products for himself, by 
addition, and then be required to commit them, to avoid the 
labor of obtaining them every time he wishes to use them. In 
this way he will study them with more interest, and leum them 
with greater ease. 

4. Multiplication and Division should be taught simultaneously^ or 
very nearly so. As soon as the pupil learns that 2 times 8 are 6, he is 
able to see that 6 equals two 8^s, or that 6 contains 8 two times; and 
the same is true for the other quotients and products. It is thus 
clear that Division should be taught in connection with Multi- 
plication. 

Pupils have considerable difficulty in committing the Multipli- 
cation Table; the teacher can lessen this labor in several ways. 
Ist. By having the pupils make it for themselves, and write it 
oh the slate or blackboard. 2d. By concert recitations. 8d. By 
singing the table to some appropriate tune. 4th. By reciting it b7 
the method of ** going up " or "trapping." 

To make pupils rapid and accurate in the mechanical processes 
of addition, subtraction, multiplication, and division, let the 
teacher write four columns of figures on the blackboard, the first 
column being additive, the next subtractive, etc., indicated by 
the symbols placed above them. The teacher will point to cer- 
tain figures, the corresponding numbers being added, subtracted, 
multiplied, or divided, as is indicated by the symbol at the head 
of the column. 



9i PRIMABT ABITHMBTIO. 

LESSON I. 

MuUiplying by Two, 

TY you have 3 cents in yonr hand and 3 cents in your 

pocket, how many times 3 cents have you? 

2. How many cents are two timea 3 cents? 

Solution.— Two times 3 cents axe 6 cents, because the sum 

of 3 cents and 3 cents is 6 cents. 

KoTB.— The pupil mav write tTie numbers to be added upon. 8 
fbe slate or bmckboard, aa in the margin. 8^ 

8. How many are 2 times 1? 2times2? 2 times 3? < 
2 times 4? 2 times 5? 2 times 6? 

4. How many are 2 times 7? 2 times 8? 2 times 9? 2 
times 10? 2 times 11? 2 times 12? 

MULTIPLICATION TABLE. 

2 times 1 are 2 2 times 7 are 14 

2 times 2 are 4 2 times 8 are 16> 

2 times 3 are 6 2 times are 18 

2 times 4 are 8 2 times 10 are 20 

2 times 5 are 10 2 times 11 are 22 

2 times 6 are 12 2 times 12 are 24 

NoTS.--Drill the pupils on this table until they know it. Haye 
them mcUee the table and write it on the board, using the signs X 
and—; thus, 2X1=2, etc. 

5. If 1 cow has 4 feet, how many feet have 2 cows? 

Solution.— If 1 cow has 4 feet, 2 cows have 2 times 4 feet, 
which are 8 feet. 

6. If on one^hand there are 6 fingers, how many fingesB 
are on 2 hands? 

7. If one little boy has 10 toes, how many toes have 2 
Uttle boys? 

WBlTTBir BXERCmBBL 

2 4 3 6 6 7 8 9 10 11 12 
2 22 22 222^^_2_2 

21 22 31 34 42 41 52 54 64 
^ A. A. ^ A. ^ A A Jl 

Twenty T9unuand, Thirty Thotteand, JB%fty Thattaand* 

JgO.OOO SOfiQQ 60^000 
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LESSON II. 
JHviding for Quotienta of Two* 

rrOW many times 2 cents in 4 cents? 

Solution. —There are two times 2 cents in 4 cents, because 
two times 2 cents are 4 cents. 

2* How many times 1 cent in 2 cents? 2 in 4? 3 in 6 ? 
4 in 8? 6 in 10? 

8. How many times 6 in 12? 7 in 14? Sin 16? 9inl8 
10 in 20? li in 22? 12 in 24? 

DIYISION TABLB. 

1 in 2, 2 times 7 in 14, 2 times 

2 in 4, 2 times 8 in 16, 2 times 

3 in 6, 2 times 9 in 18, 2 times 

4 in 8, 2 times 10 in 20, 2 times 
6 in 10, 2 times 11 in 22, 2 times 
6 in 12, 2 times 12 in 24, 2 times 

NoTB.— Drill the pupils on this table. Have them write it on the 
board, using the symDols -f and =; thus. 6- -^ 3 = 2, etc. They 
should derive it from the table of products. 

4. If one apple costs 3 cents, how many apples can you 

buy for 6 cents? 

Solution.— Yon can buy as many apples as 3 cents are con- 
tained times in 6 cents, wnich are 2 times. Hence you can 
buy 2 apples. 

5. At 6 cents each, how many primary spelling books 
can be bought for 12 cents? 

6. If one chair costs 5 dollars, how many chairs can be 
bought for 10 dollars? 

7. How many benches will seat 16 pupils, if there are 
8 pupils on each bench? 

WRITTEN EXERCISESL 

2)4 3)6 4)8 5)_10 6)^ 7)JL4 8)^ 9)18_10)^ 11)22 12)24 

2)24 3)36 4)48 6)50 6)120 7)140 8)168 9)^ 

2)4U2 3)306 4)^ 5)1005 6)1206 7) 1407 
Mora.— Diiu In readtng aad"WI\Ul^tTl\aDtoct^tIa\B.^5«*^^^^ 



k 



S4 PRIMARY ARITHMBTIO. 

LESSON III. 
MuUiplying by Three, 

TF one peach costs 2 cents, how many times 2 cents wiL 

3 peaches cost? 

2. How many are three ttmea 2? 

Solution.— Three thnes 2 are 6, since the sum of three 2's 
liS. 

8. How many are 3 times 1? 3 times 3? 3 times 4? 3 
times 6? 3 times 6? 

4. How many are 3 times 7 ? 3 times 8? 3 times 9? 3 
times 10? 3 times 11? 3 times 12? 

MULTIPLICATION TABLB. 

3 times 1 are 3 3 times 7 are 21 

3 times 2 are 6 3 times 8 are 24 

3 times 3 are 9 3 times 9 are 27 

3 times 4 are 12 3 times 10 are 30 

3 times 6 are 15 3 times 11 are 33 

3 times 6 are 18 .3 times 12 are 36 

5. If 1 book costs 6 cents, what wiU 3 books cost? 

Solution.— If 1 book costs 6 cents, 3 books will cost 3 times 
6 cents, which are 18 cents. 

6* If Jane gave 7 cents for one doU, how much would 
she give for 3 dolls? 

?• How many cents will 3 yards of ribbon cost, if one 
yard is worth 10 cents? 

8. If a horse eats 11 quarts of oats a week, how aiany 
quarts will he eat in 3 weeks? 

9. Write the multiplication tal^ of threes j using >< for 
times and = for are. 

WJRITTJSN MXEBCWm, 

2 4 3 5 6 7 8 9 10 11 12 
33?333 3 l_i_i.__i 

23 32 13 20 52 61 72 6Jt 8l> 93 

603 712 801 604 703 856 400 800 
S 3 3 2 31 3|^2 
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LESSON IV. 

JHvidihg fbr QuoUents of Three, 

TTOW many times are 2 cents contained in 6 cents? 

Solution.-- Two cents are contained 3 times in 6 cents, be* 
cause 3 times 2 cents are 6 cents. 

2. How many times are 3 contained in 9? 5 in 15? 6 
n 12? 7 in 14? 6 in 18? 9 in 18? 10 in 30? 

3. How many times are 7 contained in 21? 8 in 24? 9 
in 18? 9 in 27? 11 in 33? 10 in 20? 12 in 36? 

DIVISION TABLE. 

1 in 3, 3 times 7 in 21, 3 times 

2 in 6, 3 times 8 in 24, 3 times 

3 in 9, 3 times 9 in 27, 3 times 

4 in 12, 3 times 10 in 30, 3 times 
6 in 15, 3 times 11 in 33, 3 times 
6 in 18, 3 times 12 in 36, 3 times 

4. At 4 cents each, how many melons can I buy for 
12 cents? 

SoLUTioN.—I can buy as many melons as 4 is contained 
times in 12, which are 3. 

5. If one yard of tape costs 5 cents, how many yards 
of tape can I buy for 10 cents? 

6. How many apples can I buy for 21 cents, at the rate 
of 7 cents each? 

7. How many yards of ribbon, at 8 cents a yard, can 
be bought for 16 cents? 

8. Write the division table of threes^ using -^ for dir 
vided by aiid = for are; thus, 6-7-3 = 2, etc. 

WHITTJBIN EXERCISES, 

1)3 2)6 3)9 4)12 5)16 6)18 7)21 8)24 9)27 10)30 
3)369 2)^ 3)639 4)804 3)609 2)^ 
4)^ 6)155 8)168 6)126 -7)^^ 8)1608 

aioBty ThouBHtnO, Seventy I7^ou«and, Kiirwet'M TKowMvmQ^ 
60,000 70^000 ^0^00^ 



*- 
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LESSON V. 

Multiplying by JFauvm 

T F one pear is worth 2 cents, how many times 2 cents 

are 4 pears worth? 

2* How many are four times 2? 

SoLUTiON.—Four times 2 are 8, because the sum of four 2'§ 
if 8. • 

8, How many are 4 times 1? 4 times 3 ? 4 times 2 ? 4 
times 4? 4 times 5? 4 times 6? 

4. How many are 4 times 7? 4 times 8? 4 times 9 ? 4 
times 10? 4 times 11? 4 times 12? 

MULTIPLICATION TABLE. 

4 times 1 are 4 4 times 7 are 28 

4 times 2 are 8 4 times 8 are 32 

4 times 3 are 12 4 times 9 are 36 

4 times 4 are 16 4 times 10 are 40 

4 times 5 are 20 4 times 11 are 44 

4 times 6 are 24 4 times 12 are 48 

5. If one lemon costs 5 cents, how many cents will 4 
lemons cost? 

6. If there are 6 roses on one bush, how many roses 
are there on 4 bushes? 

7. Mary had 7 pins, and Jane had 4 times as many ; 
how many pins had Jane? 

8. If one loaf of bread costs 10 cents, how many cents 
will 4 loaves cost? 

9. Write the table of four times on the slate or black- 
board, using X and =. 

WRITTEN EXERCISES, 



82 

4 


41 
4 


52 

4 


502 
4 


320 
4 


702 
4 


801 
4 


314 
4 


623 
4 


725 
• 3 


,856 
4 


726 
2 


834 
3 


709 
4 



^oTE.—ln. the last row of examples we are reaulred " to oarrr." 
triiioJi the teacher will explain to tlie pupVia. 
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LESSON VI. 

Dividing for Quotients of Four, 

rro W many times are 3 contained in 12 ? 

SoLUTiOK. — 3 are contained in 12 four times, because 4 times 
3 are 12. 

2. How many times are 2 contained in 8? 3 in 12 ? 5 
in 20? 4 in 24? 6 in 24? 8 in 16? 7 in 28? 9 in 36? 

3. How many times are 8 contained in 32 ? 10 in 30? 
11 in 44? 12 in 48? 12 in 36? 10 in 40? 11 in 22? 

DIVISION TABLE. 



1 in 4, 4 times 

2 in 8, 4 times 

3 in 12, 4 times 

4 in 16, 4 times 

5 in 20, 4 times 

6 in 24, 4 times 



7 in 28, 4 times 

8 in 32, 4 times 

9 in 36, 4 times 
10 in 40, 4 times 

Jll in 44, 4 times 
12 in 48, 4 times 



4. If a bird flies a mile in 3 minutes, how far will it fly 
in 12 minutes? 

5. If a man walks 5 miles in one hour, how long will it 
take him to walk 20 miles? 

6. If one baU costs 9 cents, how many balls can be 
bought for 36 cents? 

7. How many shelves will it require for 48 books, if 
there are 12 books on each shelf ? 

S* Fill out the following upon the slate or blackboard : 

4-^1=? 16~4=? 28^7=? 40-^10=? 

8-^-2=? 20^5=? 32-^-8=? 44-;-ll=? 

12-^3=? 24-h6=? '36-j-9=? 48-^-12=? 

WRITTEN EXERCISES. 



1)4 2)8 3)12 4)16 
2)_48 3)36 4)160 
3)126 4)128 9)180 
2)2640 4)8480 



5)20 6)24 7)_^ 8)32 9)36 
6)246 7)287 8)328 9)369 

4)408 



3)276 

4)12804 



7)280 



5)1005 



3)12069 5)15005 



KoTK— The teacher will drill t\i^ ^mc^Wa Vo. TftXijWtv^^^^^^'^^^s^j^ 
numberBi as £u* as 90,000. 
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LESSON VII. 
MuUiptying by JFive* 

TY one apple costs 2 cents, how many times 2 cents will 

5 apples cost? 

2. How maay are 5 times 2? 

SoLXTTioK.— Five tiiDfis 2 are 10, because the sum of five 2*s 
Is 10. 

8. How many are 5 times 1? 5 times 2? 5 times 3? 5 
times 4? 5 times 5? 5 times 6? 

4. How many are 5 times 7? 5 timeb 8? 5 times 9? 6 
times 10? 5 times 11? 5 times 12? 

MULTIFLICATION TABLB. 

5 times 1 are 5 5 times 7 are 35 

6 times 2 are 10 5 times 8 are 40 
6 times 3 are 15 5 times 9 are 45 
5 times 4 are 20 5 times 10 are 50 
5 times 5 are 25 5 times 11 are 55 
5 times 6 are 30 5 times 12 are 60 

5* If one book costs 4 cents, how many cents must I 
pay for 5 books? 

6. If one line of printing contains 7 words, how many 
words are there in 5 such lines? 

7. If a man can walk six miles in one hour, how far 
can he walk in 5 hours? 

8. If in one quart there are 2 pints, how many pints 
are there in 5 quarts? 

9. Write the table of five times on the slate or black- 
board, using X a^d =. 

WniTTJSN EXEROISE8. 



31 

5 


42 
5 


64 
5 


324 
5 


603 
5 


240 
5 


304 
5 


906 
5 


428 
2 


307 
3 


809 
5 


412 

4 


610 
5 


424 
3 


560 
5 


527 
5 



NkfTE.'-ljet the teacher show the pupils how to " oany/* in tlM 
iast zvw of problems. 
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LESSON VIII. 
JHoiding for Quotients of JSlife, 

"PHOW many times are 3 contained in 15? 

Solution.— 3 are contained 5 times in 15, because 5 tiioes 3 
are 15. 

2. How many times are 2 contained in 10? 4 in 20? 5 
in 16? 6 in 30? 3 in 15? 7 in 28? 9 in 46? 

8. How many times are 6 contained in 24? 7 in 21? 8 
in 40? 7 in 35? 9 in 36? 10 in 60? 12 in 60? 

DIVISION TABLE. 

1 in 5, 5 times 7 in 35, 5 times 

2 in 10, 6 times 8 in 40, 5 times 

3 in 16, 6 times 9 in 45, 6 times 

4 In 20, 5 times 10 in 60, 5 times 

5 in 26, 6 times 11 in 66, 6 times 

6 in 30, 6 times 12 in 60, 6 times 

4. How many books can I buy for 60 cents, at the rate 
of 10 cents apiece? 

5. How many pairs of boots, at 6 dollars a pair, can 
you buy for 24 dollars? 

6. If there are 8 quarts in one peck, how many pecks 
are there in 40 quarts? 

7. How many hours must a boat sail to go 36 miles, at 
the rate of 9 miles an hour? 

8. Put the proper numbers after the symbol -r- in the 

following: 

6-f-l = 5 20-=-? = 5 36-h? = 5 50-h? = 6 
10-i.? = 6 25-r-? = 6 40-h? = 6 65-r-? = 6 
15;:5-? = 6 30-v-? = 6 46-5-? = 6 60-t-? = 6 

WRITTEN BXBROIBE8. 

1)6 2)10 3)15 4)20 5)26 6)30 7]36 8)j40 9)45 
5)^ 8)80 4)124 5)260 8)248 9)279 4)8^ 
3)129 7)217 %)m 6)206 2)^ 6)306 7) 2107 
3)3639 4)4884 ^\\ffm ^^'^m "V ^S^N. 
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LESSON IX. 

JHuUiplying hy Siao* 

TF one melon is worth 3 cents, how many times 3 cents 
are 6 melons? 

2. How many are 6 times 3? 
Solution.— i3i:K times 3 are 18, because the sum of six 3'8 is 1& 

8. How many are 6 times 1? 6 times 2? 6 times 4 ? 6 
times 5? 6 times 6? 

4. How many are 6 times 7? 6 times 8? 6 times 9? 6 
times 10? 6 time^ 11? 6 times 12? 

MULTIPLICATION TABLE. 

6 times 1 are 6 6 times 7 are 42 

6 times 2 are ].2 6 times 8 are 48 

6 times 3 are 18 6 times 9 are 54 

6 times 4 are 24 6 times 10 are 60 

6 times 5 are 30 6 times 11 are 66 

6 times 6 are 36 6 times 12 are 72 

5« If Henry learned 4 lessons in a day, how many les- 
sons would he learn ^ 6 days? 

6. If 5 yards of cloth make a coat, how many yards 
will make 6 coats? 

7« If a stage goes 8 miles in one hour, how far, at this 
rate, will it go in 6 hours? 

8« There are 12 pence in one shilling; how many pence 
are there in 6 shillings? 

9. Write the table of six times on the slate or black- 
board, using the symbols X a>ud =. 

WRITTSN EXERCISEa. 



2 
6 


3 4 5 6 
6 6 6 6 


7 8 9 10 11 
6 6 6 6 6 


12 
6 


22 
6 

$i8 
J? 


43 54 423 
6 6 6 

SH 426 
4 6 


745 810 246 257 
6 6 6 6 

357 845 954 
^ % ^ 


270 
6 

747 
_6 
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LESSON X. 

Dividing for Quotients of Six. 

XTOW many times are 6 ccMitained in 30? 

Solution. — 5 are contained 6 times in 30, because 6 times fi 
are 30. ^ 

2. How many times are 3 contained in 18? 7 in 21? 8 
in 24? 4 in 24? 9 in 36? 7 in 42? 9in 54? 

3. How many times are 12 contained in 24? 11 in 66? 
7 in 42? 10 in 40? 8 in 48? 4 in 12? 10 in 60? 11 in 66? 

DIVISION TABLE. 

1 in 6, 6 times 7 in 42, 6 times 

2 in 12, 6 times 8 in 48, 6 times 

3 in 18, 6 times 9 in 54, 6 times 

4 in 24, 6 times 10 in 60, 6 times 

5 in 30, 6 times 11 in 66, 6 times 

6 in 36, 6 times 12 in 72, 6 times 

4. If there are 2 pints in one quart, how many quarts 
are there in 12 pints? 

5. Mary's doll cost 10 cents; how many dolls could she 
buy for 60 cents? 

6. There are seven days in one week; how many weeks 
are there in 35 days? 

7. In an orchard there are 48 trees, and 8 trees in a 
row; how many rows in the orchard? 

8. Put the proper numbers after the division sign in 
the following. 

6-j-? = 6 24-=-? = 6 42-h? = 6 60-t-? = 6 
12-j-? = 6 30-j-? = 6 48^? = 6 66-7-? = 6 
18-r-? = 6 36-r-? = 6 54-7-? = 6 72-7-? = 6 



WBITTSN EXERCISES. 

1J6 2)12 3)18 4)^ 5)^ 6)36 7J^ ^)4& 9)64 
6)^ 3)^ 4)^ 6)^ 7)^ 8)104 9)117 6 )240 
3)396 8)488 9)549 7)^ 6)366 6)305 6)360 
4)3220 3)9630 5^2515 <S^^^S^^ ^^^^^^ 
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LESSON XI. 
MuUiplying by 8ev9n, 

TF one pen is worth 2 cents, how many times 2 cents 
are 7 pens worth? 

2. How many are 7 times 2? 

SoLTJTiON.--SeYen times 2 are 14^ since the sum of seven 2's 
Uli. 

3. How many are 7 times 1? 7 times 3? 7 times 4^ 7 
times 5? 7 tunes 6? 

4. Eow many are 7 times 7? 7 times 8? 7 times 9? 7 
times 10? 7 times 11? 7 times 12? 

MUIiTIPUCATION TABLE. 

7 times 1 are 7 7 times 7 are 49 

7 tmies 2 are. 14 7 times 8 are 56 

7 times 3 are 21 7 times 9 are 63 

7 times 4 are 28 7 times 10 are 70 

. 7 times 5 are 35 7 times 11 are 77 

7 times 6 are 42 7 times 12 are 84 

5. How mnch is the postage on 7 letters, if the postage 
on 1 letter is 3 cents? 

6. If in one window there are 6 lights, how many 
lights are there in 7 windows? 

?• John walked 9 miles, and Henry walked 7 times as 
far; how far did Henry wsjk? 

8. Yon have 8 bones in one wrist; how many bones have 
you in both wrists? 

9. Write the table of seven times on the slate or black- 





WRITTEN EXEBCIBE& 








2 3 4 

7 7 7 


5 6 7 

7 7 7 


8 9 
7 7 


LO 

_7 


11 

7 

526 

7 


12 

7. 


21 34 

7 7 


45 256 

7 7 


344 * 421 
7 7 


417 
7 


£^ 708 
^ 6 


563 872 . 453 
4 6 1 




945 
4 


343 
6 
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* LESSON XII. 
IHviding far QuaHetUa of Seven, 

TTOW many times are 4 contained in 28? 

SoLnnoK.— Four are contained 7 tameB in 28, becanae 7 
timas 4 are 28. 

2. How many times are 3 contained in 21? 6 in 18? 7 
in 49? 5 in 20? 6 in 42? 8 in 56? 9 in 54? 

8. How many times are 8 c(Hitained in 56? 6 in 30? 4 
fai 16? 10 in 70? 11 in 66? 5 in 35? 12 in 84? 

DiyiSIOK TABLB. 

1 in 7, 7 times 7 in 49, 7 times 

2 in 14, 7 times . 8 in 56, 7 times 

3 in 21, 7 times 9 in 63, 7 times 

4 in 28, 7 times 10 in 70, 7 times 

5 in 35, 7 times 11 in 77, 7 times 

6 in 42, 7 times 12 in 84, 7 times 

4. Howmany sheep, at 3 dollars a head, can be bought 
for 21 dollars? 

5. It a boat sails 9 miles in one hour, how many miles 
will it sail in 7 hours? 

6. If a tree yields 11 bushels of pears, how many pear- 
trees will it take to yield 55 bushels? 

7* How many tops can James buy for 32 cents, at the 
rate of 8 cents apiece? 

8. Put the proper numbers after the division sign in 
the following: 

7-T-?=«7 28-=-? = 7 49-T-? = 7 70-^?=:7 
14-2_?=s7 35-^? = 7 66-T-? = 7 77-t-? = 7 
21-S-? = 7 42-T-? = 7 63-^? = 7 84-^? = 7 

WRITTEN EXBRCIBB& 

1)7 2)14 3)21 4)28 5)25 6)42 7)^ 8)66 9)63 
3)M^ 4)^ 5)75 6)TO 7)^ 6)426 7)497 6)675 

2)744 4)6^ 6)67^^ 7)434 6)444 8)176 3)657 

KoT&— The teacher will show the pnpUB how ta ^t<(5A&^\)ss& 
there are remainders. 
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LESSON XIII. 

MtMUiplying by Might* 

TF one top costs 2 cents, how many times 2 cents will 8 

tops cost? 

2. How many are 8 times 2? 

Solution.— Eight tunes 2 are 16, since the sum of eight 2*8 
Is 16. 

8. How many are 8 times 1? 8 times 3? 8 times 4 ? 8 
times 5? 8 times 6? 

4. How many are 8 times 7? 8 times 8? 8 times 9? 8 
times 10? 8 times 11? 8 times 12? 

MULTIPLICATION TABLE. 

8 times 1 are 8 8 times 7 are 56 

8 times 2 are 16 8 times 8 are 64 

8 times 3 are 24 8 times 9 are 72 

8 times 4 are 32 8 times 10 are 80 

8 times 5 are 40 8 times 11 are 88 

8 times 6 are 48 8 times 12 are 96 

5* If there are 4 gills in one pint, how many gills are 

there in 8 pints? 
6* Mary sold 8 roses at 5 cents each; how much did 

she receive for them? 

7. How many pinks has Eose on 8 stems, if there are 
9 pinks on each stem? 

8. Mary gave to the poor 10 cents each week ; how 
much would she give away in 8 weeks ? 

9. Write the multiplication table of eights, using the 
symbols X and =. 

WRITTEN EXBROIBBa, 

26 35 57 43 52 54 234 650 

888888 88 



345 
3 


654 
5 


426 

8 


720 
2 


432 

7 


245 

8 


927 
3 


258 
8 


334 

7 


201 
8 


450 
4 


327 
5 


444 


540 
ft 


633 

7 


424 
8 
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LESSON XIV. 
IHviding for QuoUetUs of Eight. 

TTOW many times axe 3 contained in 24? 

Solution.— Three are contained 8 times in 24, because { 
times 3 are 24. 

2. How many times are 2 contained in 16? 4 in 32 ? 3 
in 24? 6 in 48? 5 in 40? 7 in 56? 9 in 72? 

8. How many times are 6 contained in 24? 12 in 96? 4 
in 28? 7 in 49? 8 in 64? 10 in 80? 11 in 88? 

DIVISION TABLE. 

1 in 8, 8 times 7 in 56, 8 times 

2 in 16, 8 times 8 in 64, 8 times 

3 in 24, 8 times 9 in 72, 8 times 

4 in 32, 8 times 10 in 80, 8 times 
6 in 40, 8 times 11 in 88, 8 times 
6 in 48, 8 times 12 in 96, 8 times 

4. How many caps, at 2 dollars each, can be bought 
for 16 doUars? 

5. How many lead pencils, at 6 cents apiece, can I buy 
for 48 cents? 

6. A farmer sold melons at 5 cents apiece, and received 
40 cents ; how many melons did he sell ? 

7* A bookcase contains 56 books, and there are 8 Dooks 
on a shelf ; required the niunber of shelves? 

8. I paid* 96 cents for 12 yards of muslin; what was the 
cost per yard? 

9. Write the division table of eights, using the symbols 
-i-and=. 

WRITTEN EXERCISES. 

1)8 2)16 3)24 4)32 5)40 6)48 7)_56 8)64 9)^^ 
4)56 3)54 6)^ 8)^ 5)125 6)756 7)427 8)6^ 
9)360 8)369 7)357 6 )3660 4)3248 8)3216 9 )4608 

2 )24680 3 )35253 4)47216 8) 27744 9) 27963 5 )25025 

Note.— The teacher will show the p\L^il Tmsti Vi ^&::^^s^ ^^sssbb. 
tuere are remainders. 
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LESSON XV. 

MuUipiyihg by Nine, 

TF one yard of silk costs 3 dollars, how many times 5 
dollars will 9 yards cost? 

2. How many are 9 times 3? 

SoLunoN.^O times 3 are 27, since the simi of nine 3*s is 37. 

8. How many are 9 times 3? 9 times 1? 9 times 2? 9 
times 4? 9 times 5? 9 times 6? 

4. How many are 9 times 7? 9 times 8? 9 times 9? 9 
times 10? 9 times 11? 9 times 12? 

MULTIPLICATION TABLE. 

9 times } are 9 9 times 7 are 63 

9 times 2 are 18 9 times 8 are 72 

9 times 3 are 27 9 times 9 are 81 

9 times 4 are 36 9 times 10 are 90 

9 times 5 are 45 9 times 11 are 99 

9 times 6 are 54 9 times 12 are 108 

5. If Jennie's doll cost 5 dimes, how much will 9 such 
dolls cost? 

6* How many pages will Sarah read in 9 days, if she 
reads 7 pages each day? 

7* How many pupils are there in 9 classes, if there are 
11 pupils in each class? 

8. William reads 6 books in a month; how many books, 
at that rate, will he read in 9 months? 

9. Write the multiplication table of nines, using the 
symbols X and ==. 

WRITTEN JSXJSBCJSJSa, 

31 52 73 644 745 346 947 758 829 
9999999 9 9 



424 
2 


356 
4 


748 
3 


926 
5 


831 
6 


445 

7 


820 
8 


653 

7 


• 

421 
9 


244 
9 


436 


545 
7 


346 
9 


234 
9 


981 
Jl 


706 
9 


327 

8 


405 
9 
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LESSON XVI. 

JHvidinff far QnioHents of Nine. 

XTOW many times are 3 contained in 27? 

Solution.— Three are contained 9 times in 27 beoauae 9 
times 3 are 27. 

2. How many times are 2 contained in 18? 4 in 36? 5 
in 35? 6 in 45? 8 in 72? 10 in 90? 

8. How many times are 11 contained in 99? 7 in 56? 
12 in 108? 6 in 54? 3 in 27? 7 in 63? 

DIVISION TABLE. 

1 in 9, 9 times 7 in 63, 9 times 

2 in 18, 9 times 8 in 72, 9 times 

3 in 27, 9 times 9 in 81, 9 times 

4 in 36, 9 times 10 in 90, 9 times 

5 in 45, 9 times 11 in 99, 9 times 

6 in 54, 9 times 12 in 108, 9 times 

4c. Mary gave away 36 roses, giving 4 roses to each of 
her playmates; how many playmates were there? 

5. Sixty-three trees are planted in rows with 7 trees in 
each row ; required the number of rows. 

6. If 6 sheets of paper make one copy book, how many 
copy books will 42 sheets make? 

7* How maiiy bottles of ink can I get for 90 cents, if 
I pay 10 cents a bottle? 

8. How many weeks are there in 35 days, there being 
7 days in one week? 

9. Write the division table of nines, using the symbols 
-7- and =. 

WBITTJBUr EXEBCIBE8, 

1)9 2)18 3)^ 4)36 5)46 6)^ 7)^ 8)_72 9)81 

3)^ 4)^ 8)104 9)117 7)105 6)114 6)136 7)661 
8)7^ 9)819 9 )8118 8)7264 7)6307 6 )3642 
3)4272 4)4256 8)4504 9^5^1 S^J^JftSa ^S^?^^ 
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LESSON XVII. 

Multiplying by Ten* 

IF a hen is worth 2 dimes, how many times 2 dimes are 
10 hens worth? 

2. How many are 10 times 2? 

Solution. ~Ten tunes 2 are 20, because the sum of ten 2*8 
is 20. 

3. How many are 10 times 3? 10 times 4? 10 times 1? 
10 times 5? 10 times 6? 

4. How many are 10 times 7? 10 times 8? 10 times 9? 
10 times 10? 10 times 11? 10 times 12? 

MULTIPLICATION TABLE. 

10 times. 1 are 10 10 times 7 are 70 

10 times 2 are 20 10. times 8 are 80 

10 times 3 are 30 10 times 9 are 90 

10 times 4 are 40 10 times 10 are 100 

10 times 5 are 50 10 times 11 are 110 

10 times 6 are 60 10 times 12 are 120 

5. If there are 7 days in one week, how many days are 
there in 10 weeks? 

6. Edgar gave 6 marbles to each of his 10 playmates; 
how many marbles did it take? 

7. How many trees are there in 10 rows, if there are 

9 trees in each row? 

8. A fly has 6 legs and 2 wings; how many legs and 
how many wings have 10 flies? 

9. Write the multiplication table of tens, using the 
symbols X aiid =. 

WRITTEN EXEROIBES, 

2 . 3 4 5 6 7 8 9 10 11 12 

10 10 10 10 10 10 10 10 10 10 10 



836 
4 


768 
5 


646 981 460 731 842 342 
6 3 2 9 4 8 


657 

7 


524 

_8 


937 
5 


726 243 901 672 764 
7 9 9 9 3 


426 
_4 
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LESSON XVIII. 

Dividing for Quotients of Ten, 

XJOW many times are 2 contained in 20? 

Soi4unoN.--Two are contained 10 times in 20, because 10 
times 2 are 20. 

2* How many times are 5 contained in 50? 12 in 60? 6 
in 36? 7 in 70? 6 in 60? 8 in 72? 

3. How many times are 8 contained ih 80? 4 in 40 ? 9 
in 90? 12 in 120? 11 in 88? 11 in 110? 

DIVISION TABLE. 

1 in 10, 10 times 7 in 70, 10 times 

2 in 20, 10 times 8 in 80, 10 times 

3 in 30, 10 times • 9 in 90, 10 times 

4 in 40, 10 times 10 in 100, 10 times 
6 in 50, 10 times 11 in 110, 10 times 
6 in 60, 10 times 12 in 120, 10 times 

4. If I pay 50 dollars for sheep, at 5 dollars each, how 
many sheep will I buy ? 

5. If 80 bricks are arranged in piles of 8 bricks in a 
pUe, how many piles are there? 

6. There are 100 trees in an orchard, and 10 trees in 
pach row; how many rows are there? 

7. How long will it take a car to run 90 nules, if it 
runs 10 miles an hour? 

8. Mary is 5 years old, and Jane is 50 years old; how 
many times Mary's age equals Jane's age? 

9. Write the division table of tens, using the symbols 
-T- and =. 

WRITTEN EXEBCISEa. 

1)10 2)20 3)30 4)40 5)50 6)60 1)1^ 8)^ 9)90 10)100 

3)J2 5)65 7)84 10)810 6)132 7)910 8)816 10)7^ 
9)738 10)7380 5)7645 6)8406 7)8407 9)8109 

8 )24064 9 )36819 10 )47240 4)40484 6 )43746 5)21025 

Note.— Tho teacher will show tli<B Tp\r&\l "\\ss^ \» QSc^^iRk ^""Msck. 
there are remainders. 
4 
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LESSON XIX. 
Muttiplieation ond JHviaion with Xleoen, 

XTOW many are 11 times 2? 

Solution.-— Eleyen times 2 are 22, because the sum of eilera 
2*8 is 22. 

2. How many are 11 times 1? 11 times 3? 11 times 4? 
11 times 6? ir times 6? 

3. How many are 11 times 7? 11 times 8? 11 times 9? 
11 times 10? 11 times 11? 11 times 12? 

MULTIPLICATION TABLB. ' 

11 times 1 are 11 11 times 7 are 77 

11 times 2 are 22 11 times 8 are 88 

11 times 3 are 33 11 times 9 are 99 

11 times 4 are 44 11 times £0 are 110 

11 times 5 are 65 11 times 11 are 121 

11 times 6 are 66 11 times 12 are 132 

4. How far will a man travel in 11 hours, at the rate 
of 4 miles an hour? 

5. Amos shot 8 pigeons and 11 times as many robins, 
how many robins did he shoot? 

6. How many are 1 in 11? 2 in 22? 3 in 33? 4 in 44? 
6 in 66? 6 in 66? 7 in 77? 8 in 88? 9 in 99? 10 in 110? 
11 in 121? 12 in 132? 

7. Write the division table of elevens, using the sym 
bols -T- and =. 

WRITTEN BXERCIBEa, 

2 3 4 6 6 7 8 9 10 11 12 
34 66 78 234 426 321 789 626 632 

llllll_ll 11 _llil iiji 

864 429 423 836 542 643 741 864 
__6 _8 JL _± \A JL ^ JL 
2)22 3)33 4)44 5)66 6)^ 7)77 8)88 9)99 10)110 11)121 

4)84 6)m 7)^ 8)2^ 11)264 9)279 4)644 

S)7^ 4)2244 3)6732 S^^^iS ^^^^Sft ^^<5»6K^ 
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LESSON XX. 

MuUtplioaHon ohm! JHvUUn tiHth Twehw. 

]g[OW many aie 12 times 2? 

SoLunoK.— Twelve times 2 aie 24, because the sum of 
twelve 2*8 is 24. 

2. How many are 12 times 1? 12 times 3? 12 times 4? 
12 times 5? 12 times 6? 

8. How many are 12 times 7 ? 12 times 8? 12 times 91 
12 times 10? 12 times 11? 12 times 12? 

MULTIPLICATION TABLB. 



12 times 1 are 12 
12 times 2 are 24 
12 times 3 are 36 
12 times 4 are 48 
12 times 6 are 60 
12 times 6 are 72 



12 times 7 are 84 
12 times 8 are 96 
12 times 9 are 108 
12 times 10 are 120 
12 times 11 are 132 
12 times 12 are 144 



4. James sold 12 birds for 3 dollars apiece ; how much 
did he receive for them? 

5. What will 12 dozen eggs cost, at the rate of 10 cents 
a dozen? 

6. How many are 1 in 12? 2 in 24? 3 in 36? 4 in 48? 
6 in 60? 6 m 72? 7 in 84? 8 in 96? 10 m 120? 11 in 132? 
12 in 144? 

?• Pill out the following division table, and recite it: 
12-^1 = ? 48-^4=.? 84—7=? 120^10=? 
24~2=? 60-r-6=? 96-f-8=? 132-r-ll=«? 
36-h3«? 72-r-6=? 108-5-9=:? 144-^-12 = ? 

WRITTEN xxEMcmna, 



23 42 53 36 41 51 35 46 
12 12 12 12 12 12 12 12 


72 81 93 96 
12 12 12 12 


336 349 726 459 648 321 
12 4 3 5 6 12 

8)48 4)52 7)98 6)252 7)343 


747 135 446 
7 12 9 

9)729 8)512 


11)6644 12)7284 9)817^ %^^^^ 


T^^j;^^ ^iS^^fiiSS^ 
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LESSON XXI, 
Adding and Suhtmeting with Jjarger Numberw* 

JTOW many are 12 and 2? 22 and 2? 32 and 2? 42 and 
2? 52 and 2? 62 and 2? 72 and 2? 82 and 2? 

2. How many are 14 less 2? 24 less 2? 34 less 2? 44 
less 2? 54 less 2? 64 less 2? 74 less 2? 

3. How many are 2 and 3? 12and3? 22 and 3? 32 and 
8? 42 and 3? 52 and 3? 62 and 3? 72 and 3? 82 and 3? 
92 and 3? 

4. How many are 15 less 3? 25 less 3? 35 less 3? 45 
less 3? 55 less 3? 65 less 3? 75 less 3? 

5. How many are 2 and 4? 22 and 4? 32 and 4? 42 
and 4? 52 and 4? 62 and 4? 72 and 4? 82 and 4? 92 and 
4? 

6. Hqw many are 16 less 4? 26 less 4? 36 less 4? 46 
less 4? 56 less 4? 66 less 4? 76 less 4? 86 less 4? 96 less 4? 

7. How many are 13 and 5? 23 and 5? 33 and 5? 43 
and 5? 53 and 5? 63 and 5? 73 and 5? 83 and 5? 93 and 
5? 

8. How many are 17 less 5? 27 less 5? 37 less 5? 47 
less 5? 57 less 5? 67 less 5? 77 less 5? 87 less 5? 97 less 5? 

9. How many are 6 and 6? 16 and 6? 26 and 6? 36 
aid 6? 46 and 6? 56 and 6? 66 and 6? 76 and 6? 86 and 
6V 

10. How many are 18 less 6? 28 less 6? 38 less 6? 48 
less 6? 58 less 6? 68 less 6? 78 less 6? 88 less 6? 98 less 6? 

11. How many are 4 and 8? 14 and 8? 24 and 8? 34 
and 8? 44 and 8? 54 and 8? 64 and 8? 74 and 8? 84 and 
8V 

12. How many are 99 less 8? 89 less 8? 79 less 8? 69 
less 8? 59 less 8? 49 less 8? 39 less 8? 29 less 8? 19 less 8? 

13. How many are 3 and 13? 4 and 14? 5 and 15V 6 
and 16? 7 and 17? 8 and 18? 

14. How many are 2 and 22? 3 and 23? 4 and 24? 5 
dDd^P 6 and 26? 7 and 27? 
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LESSON XXII. 
JEatereiaes on the JFundatnenttU Operational 

A HOUSE has 8 windows on one side and 12 mndows 
on the other side; how many windows on both sides? 
2* A farmer had 12 horses in one field and 7 horses in 
another field; how many had he in both fields? 

3. A cooper made 14 buckets, and sold 5 of them; how 
many buckets then remained? 

4. A druggist bought 18 cakes of toilet soap, and sold 
10 cakes of it; how many cakes remained? 

5. Milo borrowed 25 cents, and returned 8 of them; 
how many cents does he stiU owe? 

6. Caroline received 20 problems last week, and solved 
15 of them; how many did she miss? . 

7. How many are 2 + 12? 2 + 22? 2 + 32? 2 + 42? 

2 + 52? 2 + 62? 2 + 72? 

8. How many are 3 + 13? 3 + 23? 3 + 33? 3 + 43? 

3 + 63? 3 + 63? 3 + 7aP 3 + 83? 

9. How many are 13 — 3 ? 23 — 3? 33 — 3? 43 — 3? 
53 — 3? 63 — 3? 73 — 3? 83 — 3? 

10. How many are 4 + 14? 4 + 24? 4 + 34? 4 + 44? 
44.54P-4 + 64? 4 + 74? 4 + 84? 

11. How many are 18— 4? 28 — 4? 38 — 4? 48 — 4? 
58 — 4? 68—4? 78 — 4? 88 — 4? 

12. How many are 5 + 15? 6 + 25? 6 + 35? 6 + 45? 
6 + 56? 6 + 65? 6+75? 6 + 85? 

13. How many are 20 — 5? 30 — 6? 40 — 6? 60- 5? 
60 — 5? 70 — 6? 80 — 5? 90 — 6? 

14. Copy and write the results in place of (?): 

20 — 6=? 24 — 6=? 30 — 10 = ? 

18 — 6=? 23 — 9=? 32 — 11 = ? 

17 — 8 = ? 25 — 8=? 35 — 12=? 

16. Copy and write the results in place of (?): 

5+8—6=? 12 — 8+2=? 20+ 6 — 8=^ 
7+9 — 4=? 14 — 7 + 3 = ? 24 — 12+5 = ^ 
8+3 — 9=? 15 + 5— ^^'^ \^-V^53.— ^--'^ 
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LESSON XXIIl. 

Aptfratoep •» the J Wrnf i M wa i i fgl OpermHenfm 

p>UILO cau^t 15 fish and gave Jobn 6 of them ; how 
many did Fhilo keep? 

2. Jacob gave 10 cents to ciackeis and 6 cents for 
cheese; what did his lunch cost? 

8. Janson walked 18 miles in 2 days, and walked 1:1 
miles the first day; how far the second day? 

4. Mary's book contained 20 leaves, and a dog tore on 
tl leaves; how many leaves remained? 

5. Fanny solved 22 problems, and Alice solved 10 prob- 
lems; how many did Fanny solve more than Alice? 

6. Maria read 23 verses to-day and yesterday, but only 
11 to-day; how many did she read yesterday? 

7. How many are 6+6? 6+16? 6+26? 6+36? 6 
+46? 6+66? 6+66? 6+76? 

8. How many are 6— 6? 16—6? 26—6? 36—6? 46 

— 6? 66 — 6? 66 — 6? 76 — 6? 

9. How many are 7 +7? 7+17? 7+27? 7+37? 7+ 
47? 7+67? 7+67? 7+77? 

10. How many are 7— 7? 16—7? 25—7? 36—7? 46 

— 7? 56 — 7? 65 — 7? 75 — 7? 





WBITTSN EXERCmsa. 






456 


543 607 480 


652 


461 


Add 723 


128 285 629 


835 


527 


205 


751 346 753 


367 


468 



Sub- 567 
tract 352 


760 
415 


856 
683 


907 
362 


785 
538 


700 
26i; 


Mul-362 
tiply 6 


458 

4 


708 
6 


372 

8 


635 

7 


872 
9 


Mul-867 
Uply 4 


827 
5 


368 
6 


845 
7 


806 

8 


654 
9 


Divide 4)368 


5)650 


6)324 


7)287 


8)432 


9)40C 


Divide 3)4^ 


4)704 


6)746 


6)396 


7)385 


8)4^ 
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LESSON XXIV. 
Mae0reUe» on the JFundamental OperaHon; 

XXOW many words will 12 bays spell, if each boy spellfl 
8 words? 

2. How many dimes will 11 books cost, if one hook 
costs 10 dimes? 

8. There are 110 birds in flocks of 10 birds each ; how 
many flocks are there? 

4. There are 132 pupils in a school, and 12 pupils in 
each class; how many classes are there? 

5* Fill out the following exercise on the number 3 : 
3+0==? 3—0=? 3X0=? 3^1 = ? 

1+2 = ? 3 — 1 = ? 3X1 = ? 3-r-3 = ? 

1+1 + 1=? 3 — 2=? 1X3 = ? 0^3 = ? 

6* Write a similar exercise on the number 4; thus, 
4+0=? 4—0=? 4X0=? 4-i-l=? 

1+3 = ? 4—1 = ? 4Xl=? 4-T-4=? 

2+2 = ? 4 — 2=? 2X2 = ? 4-^2 = ? 

8+1 = ? 4—3=? 1X4=? 0^4=? 

KoTB.-~The teacher may require the pnpUs to write similar ex- 
ercises on all the nnmhers from 6 to 24. 

?• Make a division table from the multiplication table 
of 2 tunes; thus, 

2-i-2 = ? 8-7-2 = ? 14^2 = ? 20-T-2=? 

4-5-2 = ? 10H-2=? 16-T-2 = ? 22-f-2=? 
6-7-2 = ? 12-~2 = ? 18-5-2 = ? 24-=-2«? 

8. Write, in a similar manner, the division table of 
8 times; Of 4 times; Of 5 times; Of 6 times, etc 

9. Name all numbers in combination of two each 
that make 4; 5; 6; 7; 8; 9; 10; 11; 12« 

10* Write the numbers which in combination of three 
each form the numbers 4; 5; 6; 7, etc., to 20. 

!!• Write a table of each number from 6 to 24; thus, 
6+1 = 6; 4+2 = 6; 3+3 = 6; 2+4 = 6; 1+6 = 6. 
6—1 = 6; 6 — 2 = 4; 6 — 3 = 3; 6 — 4 = 2; 6 — 1 = 6. 

KoTB.— Beqnlre a similar driU in the same numbera ^vrlth. tSaxm^ 
parts four parts, etc; tnYOlre «dao ^BWjWJt^NssaMotk. *asA ^:^e«*RB^« 
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LESSON XXVI. 

Tvrtns and JPrineiplea in MulHpli4iation and J>ivi8ion, 

n^KE teacher will present the following lesson inductively, tt 
suggested on pages 26 and 27. 

i* When we find the result of a number taken any number 
of times, the process is called multiplication. 

2« The number taken a certain number of times is called 

the MTJLTIFLIGAND. 

3* The number which denotes how many times the multipli- 
cand is taken is called the multiflibb. 

4. The result obtained is called the product. Each of these 
three is called a tebm. 

5. What is the product of 8 apples multiplied by 4? 

6« In this problem which is the muUiplicandf which the rmU- 
tiplieVf which the prodttctf 

7« When we take 8 apples 4 times, is the result apples or 
something else? 

8. Can the product be anything else than apples f 

9« The product then is of the same denomination as which 
term? 

lO. Can we take 8 apples 4 peacTies times, or simply 4 times? 

!!• Is 4 an abstract or a concrete number? What kind of a 
number then must the multiplier be ? 

12» When we find how many times one number is contained 
in another, the process is called division. 

13* The number which contains the other is called the divi- 
dend, the number contained is called the divisor, and the 
number denoting how many times the divisor is contained is 
called the quotient. 

14. If we divide 8 apples by 2 apples, is the result apples? 
If not, what is it? 

15. Are 2 apples contained in 8 apples 4 peaches times, or 4 
apples times, or simply 4 times ? 

16« What kind of a number is 4, and what kind of a number 
then must the quotient always be? 

IT. How many times 2 equals 8 apples? Are 2 peak's con- 
tained any number of times in 8 apples ? 

18. What 2 are contained a number of times in 8 apples? 

19. The divisor then must be of the same denomination as 
vFhJeb term ? 



PAIMA&Y A&ITHMETIO. 61 



SECTION lY. 

COMMON PRAOTIONS. 
INTRODUCTION. 

Suggestions to the Teacher, 

rUE first lessons in fractions should be given in accordanoe 
with the following principles : 

1. 27ie first lessons in fractions should be given orally. No text- 
book is needed in teaching the primary ideas of the subject. The 
teacher should drill the j)upils for several days before taking tlie 
subject up in the book. 

2. Mental and written exercises should be combined in the first les- 
sons. The order is first the idea, then the oral expression of it, 
and then the written expression of it. As soon as a pupil has an 
Idea of an operation, he should be taught to express it in written 
characters. The seeing of the operation will help to make It 
clear to the understanding and to fix it in the memory. 

3. The elements of fractions should be taugfU by means of visible 
objects. The pupil should be led to see the fractional idea and 
relation in the concrete, before he is requii*ed to conceive it ab- 
stractly. The objects to be employed are apples, lines or circles 
on the blackboard,' etc An arithmetical frame with long rods 
cut in sections, is used in the schools of Sweden, Prussia, etc 

4. The operations in written fractions should be taught to young 
pupils mechanically. They should be drilled upon the operations 
until they are thoroughly familiar with them, even before they 
understand fully the reasons for these operations. This is in ac- 
cordance with the principle that with young pupils practice should 
precede theory. 

6. The several things to bQ taught in fractions are as follows : 
I. The idea of each fraction and the expression of it ; 2. The frac- 
tional parts of numbers ; 3. Solving problems requiring the frac- 
tional parts of numbers ; 4. A few of the simpler cases of reduc- 
tion. After the learner is familiar with these introductory exeiv 
ises, he is prepared to take up the subject more thoroughly, and 
^earn to dispose of all the ordinary cases. 

6. The simple cases should be solved by analysis and ifuittetion. 
Special problems should be given for solution and the methods be 
infen-ed from the analysis of these problems. The principles of 
fractions should be illustrated rather than demonstrated. The 
pupils should commit the principles and loam to apply them 
readily. 



&8 PRIMAET AEITHMSTIO. 

LESSON I. 
One JSalf, 

TF I divide an apple into two equal parta^ what Is one of 
these parts called? Atis, One^half, 

2. How many lialvea of an apple in one apple? 

8. If I divide anything into ttoo equal parta^ what is 
each part called? How many halves of anything equal 
iiie whole f 

4. Whatdo we miderstand by 0916-^2/ of anything? 
Ans, One-half is one of the two equal parts into which 

anything may he divided, 

5. What is one-half of six? 
SoLTJnov.--One-ha]f of 6 is thiee, shice 6 divided by 2 is 8. 

6. What is 1 half of 4? Of 8? Of 10? Of 12? 

7. What is 1 half of 16? Of 14? Of 20? Of 18? 

8. What is 1 half of 24? Of 22? Of 26? Of 28? 

9. If a yard of tape costs 4 cents, what will 1 half of a 

yard cost? 

Solution.— If l yard of ta^ costs 4 cents, l half of a yard 
will cost 1 half of 4 cents, which is 2 cents. 

10« Mary had 6 oranges, and gave i half of them to 

her brother; how many did she give away? 

11. A farmer sold 1 half of 12 sheep to his neighbor; 
how many sheep did he sell? 

12. Sarah had 14 apples, and gave 1 half of them to 
Jane; how many apples did Jane receive? , 

18. William sold 1 half of 20 oranges; how many 
oranges did he sell? 

WMITTSN HXHRCI8ESL 

1. Onerhalf is written thus, ^ ; two-halves is written f. 

2. Whatisiof24? iof46? iof84? J of 102? J of 112? 
8. Find i of 96; ^ of 284; \ of 396; \ of 274; \ of 652. 

4. A farmer raised 680 bushels of apples, and sold \ of 
them; how many did he sell? 

5. A had 250 dollars, and spent ^ of it; how much did 
be spend? How much remained? 
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LESSON II. 
On9 Third, 

T¥ I divide an apple in three equal pwrU^ what is one of 
. these parts called? Ans, One-third, 

2. What are two parts called? Three parts? How 
many thirds in cue apple? 

8. What is one4hirdf Ans. 0ne4h%rd is one of the 
three equal parts into which anything is divided. 

4. What is one-third of 6? Ans, 0ne4hird of 6 is 9^ 
since 6 divided by S is $, 

6. What is 1 third of 9? Of 12? Of 18? Of 16? 

6. What is 1 third of 24? Of 30? Of 27? Of 33? 

7. Beuben had 18 apples, and gave 1 third of them 
away; how many did he give away? 

Solution.— If Reuben had 18 apples, and 'gave 1 third of 
them away, he gave away 1 third oi 18 apples, or 6 apples. 

8. Ada had 21 plums, and gave 1 third of them to 
Eddie; how many plums did she give to Eddie? 

9. Peter bought 24 marbles, and lost \ of them in play ; 
how many did he lose? 

10. What are two-thirds of 6? 

SoiiXmoN.— One-third of 6 is 2, and two-thirds of 6 are 2 
times 2, which are 4. Therefore, 2 thirds of 6 are 4. 

11. What are 2 thirds of 9? Of 12? Of 16? Of 18? 
18. What are 2 thirds of 24? Of 21? Of 30? Of 36? 
Id. Anna had 9 oranges, and gave Effie 2 thirds of 

them; how many did she give to Effie? 

14. Laura had 30 peaches, and sold Lizzie 2 thirds of 
them; how many did Lizzie receive? 

WRITTEN EXBBCI8E8, 

1. The fractions onerthird^ tunythirds, etc., are written 
thus: 

On^'ihird, Two^thirdt, Thre^'iMrds, ITintr'th i r dtt 
i I i « 

2. Whatisiof 45? iof 64? (of 69? iof 76? 
8. Find}of60;|ofQ6; iot21<^\\Ql'2%4. 
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4. A man had 150 dollars and spent ^ of it; how mncn 
did he spend? How much remained? 

5« A farmer had 405 sheep, and sold 2 thirds of them; 
how many did he sell? How many remained? 

6« If 5 horses cost 860 dollars, how many dollars will 
one horse cost? 



LESSON III. 

One Fourth, 



TF I divide an apple into /our eqiuil parts, what is one of 

these parts caUed? 

2« What are 2 parts called? 3 parts? 4 parts? 

3« How many fourths of an apple in one apple? 

4« One-fourth is one of the four equal parts into which, 
anything may he divided, 

5. Since 8 divided by 4 is 2, what is 1 fourth of 8? 

6. What is 1 fourth of 8? 

SoLUTiON.—One-f ourth of 8 is 2, since 8 divided by 4 is 2. 

7. What is 1 fourth of 12? Of 20? Of 28? Of 36? 

8. What is 1 fourth of 16? Of 24? Of 32? Of 44? 

9. What will 1 fourth of a barrel of flour cost if one 

barrel costs 8 dollars? 

Solution.— If one barrel of flour costs 8 dollars, 1 foiu1;h of 
a barrel will cost 1 fourth of 8 dollars, which is 2 dollars. 

10. Jacob having 12 pens, sold 1 fourth of them to 
Johnson; how many did he seU? 

11. If Kachel gave her sister 1 fourth of 20 pears, bow 
many pears did her sister receive? 

12. Marion lost 1 fourth of 40 qumces; how many 
quinces did she lose? 

13. What are 2 fourths of 12? 

Solution.— One-fourth of 12 is 3, and 2 fourths of 12 are 2 
times 3, which are 6. 

14. What are 2 fourths of 8? Of 24? Of 20? Of 32? 
/^. What are 3 fourths of 1^? Of 20? Of 16? Of 36? 
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16. What are 6 fourths of 8? Of 24? Of 28? Of 40? 
17* Sarah gave her brother 2 fourths of 12 oranges; 
now many did he receive? 

18. Mason's age is 2 fourths of 16 years; required the 
age of Mason. 

19. A boy has 24 cents, and his brother has 3 fourths 
AS many; how many have both? 

WRITTEN EXEBCISBS, 

» 

!• The fractions one-fourth^ two-fourths, etc., are writ- 
ten as follows: 

One-fourth, Two-fourths, Three- fourths, JBkmr-fourths, 

i * i t 

2. Whatisjof 84? Of 96? Of 104? Of 136? 
8. What are f of 48? Of 84? Of 132? Of 236? 

4. What are | of 72? Of 100? Of 204? Of 368? 

5. A fanner raised 240 bushels of grapes, and sold } of 
them; how many bushels did he sell? 

6. There are 480 grains in one ounce Troy; how many 
grains in | of an ounce Troy? 

?• If 6 acres of land are worth 540 dollars, what is one 
acre worth? 



LESSON IV. 

One Fifth, 

TF we divide an orange into^ue equal parts, what is one 
of these parts called? 

2. What are 2 parts called? 3 parts? 4 parts? 5 parts? 

8. How many fifths of an orange in one orange? 

4. One-fifth is one of thefi/oe equal parts into which a/ay- 
thing may he divided, 

6. What is one-fifth of 10? Ans, One-fifth of 10 is «, 
since 10 divided hy 5 is 2, 

6. What is 1 fifth of 15? Of 25? Of 35? Of 40? 

7. What are 2 fifths of 5? Ol^Q*^ QIY^'^ Q>1*&^ 
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8. What are 3 fifths of 16? Of 20? Of 55? Of 46? 

9. What are 4 fifths of 20? Of 30? Of 40? Of 60? 

10. Mary has 15 oranges, and Bachel has 1 fifth as 
many; how many has Rachel? 

11. Fanny's age is 30 years, and her sister is 3 fifths 
as old; how old is ha: sister? 

12. A dog killed 3 fifths of a flock of turkeys, consist- 
ing of 25; how many were killed? 

18. A cow cost 30 dollars, and a coat cost 4 fifths as 
much; required the cost of the coat. 

14. A watch cost 10 dollars more than 4 fifths of 40 
dollars; required its cost. 

15. Joseph bought 2 fourths of 40 pears, and sold 10 of 
them; how many remained? 

16. Mary has 1 third of 30 roses, and Sarah has 1 half 
of 20 roses; how many have they both? 

WRITTEN EXERCmES, 

!• The fractions ane-fifih^ two-fifths, etc., are written 
as follows: 

On^-in/th, Tuw-JFtftha, Tlvr^e-JF^thMf Vixm-BifthB. 

\ I i i 

2. Bequired the value of the following: 

i of 75; \ of 135; } of 145; | of 230; | of 640 ; | of 96 ; 
f of 560; # of 745; | of 750, # of 965. 

8. There are 1760 yards in a mile; how many yards in 
(of a mile? In ^ of a mile? 

4. If 8 cows cost a farmer 320 dollars, how much did 
he pay for each cow? 



LESSON V. 

On0 S^OBih and On€ Seventh* 

TF you divide an orange into 6 equal parts, what is 1 
-psirt called? 2 parts? 3 parts? etc. 
2* How many sixths in one? What is one-sixth of 
aa^ytiuDg? 
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8. What is 1 sixth of 18? Of 12? Of 24? Of 30? 
^ What are 2 sixths of 12? Of 36? Of 42? Of 48? 
6. What are 3 sixths of 36? Of 42? Of 60? Of 66? 
6. What are 5 sixths of 42? Of 48? Of 60? Of 72? 
?• Janson had 30 plums, and gave 2 sixths of them 
away; how many did he give away? 

8. Arthur bought 24 pens, and sold 3 sixths of them; 
how many did he seU? 

9. Peter walked 18 miles and rode 5 sixths as far; how 
W did he ride? 

10. If you divide an orange into 7 e^ual parts, what is 1 
of these parts called? 2 parts? 3 parts? etc. 

11. How many sevenths in one? What is one-seventh 
0f anything? 

12. What is 1 seventh of 14? Of 21? Of 36? Of 42? 
18. What are 2 sevenths of 7? Of 28? Of 42? Of 77? 
14. What are 3 sevenths of 21? Of 70? Of 49? Of 63? 
16. What are 4 sevenths of 28? Of 35? Of 66? Of 70? 

16. What are 6 sevenths of 42? Of 63? Of 49? Of 84? 

17. A watch was bought for 21 dollars, and sold for 6 
sevenths of its cost; for how much was it sold? 

18. Jane had 35 roses, and Sarah had 4 sevenths as 
many as Jane; how many roses had Sarah? 

19. Robert walked 14 miles in one day, and 6 sevenths 
as far the next day; how far did he walk both days? 

WRITTEN EXERCISESL 

1. On^sixih is written \ ; 2 sixths^ f ; 3 mt/^, |; 1 
seventh, \\ 2 seoenJths^ f , etc. 

2. Eequired the value of the following: 

I of 84; } of 108; } of 216; f^of 570; | of 720; f of 840; 
^ of 98; ^ of 203; f of 287; f of 679; ^ of 896; f of 952. 

8. A farmer raised 5034 bushels of oats and sold | of 
the crop; how many bushels did he sell? 

4. If a locomotive runs 875 mUes in a week, how fai 
did it run in f of a week? 
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LESSON VI. 
One Eighth, One Ninth, One Tenth, ete. « 

AN orange is divided into eight equal parts; what Is 1 

part called? 2 parts? 3 parts? etc. 
2. How many eighths in 1? What is one-eighth of 
anything? 
8. What is 1 eighth of 8? Of 16? Of 32? Of 56? 
4. What are 3 eighths of 24? Of 40? Of 64? Of 72? 
6. What are 5 eighths of 48? Of 80? Of 88? Of 96? 

6. Norris caught 32 fish, and sold 4 eighths of them; 
how many of them remained? 

7. A fish-line is 24 feet long, and the pole is 6 eighths 
as long; how long is the pole? 

8. A ran 48 rods, and B ran 5 eighths as far ; how 
much further did A run than B? 

9. If an orange is divided into nine equal parts, what 
is each part called? 2 parts? 3 parts? etc. 

10. How many ninths in one? What is one-ninth of 
anything? 

11. What are 2 ninths of 18? Of 36? Of 64? Of 63? 

12. What are 4 nmths of 27? Of 72? Of 45? Of 81? 

13. What are 7 ninths of 18? Of 27? Of 90? Of 99? 

14. What are 8 ninths of 9? Of 27? Of 72? Of 108? 
16. Andrew ran 27 rods, and Amos ran 3 ninths as 

far ; how far did Amos run? 

16. If a yard of cloth cost 63 cents, how much will 6 
ninths of a yard cost? 

17. A man bought 72 sheep, and sold 5 ninths of them; 
how many did he retain? 

18. What is 1 tenth of anything? What is 1 eleventh 
3f anything? What is 1 twelfth of anything? 

19. What is 1 tenth of 30? 2 tenths of 40? 3 tenths 
jf 80? 4 tenths of 100? 

20. What is 1 eleventh of 44? 3 elevenths of 66? 7 
eJevenths of 88? 8 elevenths of ^? 
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21. What is 1 twelfth of 86? 8 twelMis of 84? 5 
twelfths of 108? 7 twelfths of 144? 

22* Jl man havmg 60 cows, sold 5 tenths of them ; 
how many then remamed? 

28. What will 8 elevenths of 88 yards of cloth cost, 
at 8 dollars a yard ? 

WRITTEN SXBRCIBSa, 

1. One-^hth is written j^; 2 mghffu, f ; 8 eighihs, }; 1 
mnthf I ; 2 mrUhs, f , etc. 

2« Required the value of the following: 
i of 88; fof96; f of 160; # of 176; | of 272; 
iof99; t of 108; f of 117; f of 126; * of 144. 
8. One-tenihia WTittea^; 2 tenths, ^; one-eleventh,^; 
2 elevenths, ^; one-twelfth, ^; 2 twelfths, ^, etc. 

4. Find ^ of 480; A of 860; ^ of 470; ^ of 660; 
A: of 242; A of 204; li of 800. 

: ^ 

LESSON VII. 

ArithmeHeai JLmUyHH, 

TF 8 apples cost 6 cents, how many cents will 4 apples 
cost? 

SoLunoir.— If 3 apples cost 6 cents, 1 apple will cost 1 third 
of 6 cents, which is 2 cents ; and 4 apples will cost 4 times 2 
cents, which are 8 cents. 

2. How many cents will 5 melons cosl, if 4 melons 
cost 8 cents? 

8« Pow many cents will 6 candies cost, if 4 candies 
cost 12 cents? 

4* If 5 peaches are worth 10 cents, how many cents 
are 7 peaches worth ? 

5. How much does a farmer pay for 5 sheep, if he 
pays 80 dollars for 6 sheep? 

6. If 8 pounds of meat cost 48 cents, what will 10 
pounds of meat cost? 

7. If 7 cents huy 14 apples, how many apples will 8 
cents buy? 

5 
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8. How mucli must be paid for 12 books, at the rate 
of 5 books for 50 cents? 

9. How fieir will a man travel in 6 days, if he 'travels 
20 miles in 2 days ? 

10* How much must be paid for 10 chairs, at the rate 
of 6 chairs for 42 dollars ? 

11* If some cattle eat 4 tons of hay in 2 weeks, how 
many tons will they eat in 6 weeks ? 

12. If Ella paid 3 dollars for 12 yards of cambric, how 
many yards could she buy for 8 dollars ? 

18. How far can William walk in 9 hours, if he walks 
20 miles in 5 hours ? 

WRITTEN EXERCISES, 

\. If 3 horses cost 480 dollars, what will 4 horses cost? 

Solution.— If 3 horses cost 480 dollars, one horse 8 )480 

costs one-third of 480 dollars, which is 160 dollars ; and 160 

4 horses will cost 4 times 160 dollars, which are 640 _4 

dollars. 640 

2. If 5 acres of land are bought for 560 dollars, how 
much would 8 acres cost at the same rate ? 

8. How much will a farmer pay for 9 cows, if he pays 
270 dollars for 6 cows ? 

4. How many pages will I read in 10 days, if I read 
240 pages in 4 days? 

5. If 7 timas my number of cents equals 224 cents, 
what will 9 times my number equal? 



LESSON VIJI. 

ArUhnteHeal Analysis, 

TTOW much will one yard of tape cost, if 1 half of a 
yard cost 5 cents? 

Solution.— If 1 half of a yard of tape costs 5 cents, 3 halves, 
or one yard, will cost 2 times 5 cents, whiph are ^0 cents. 

2. What will one box of soap cost, if 1 third of a box 
€xxits 2 doUan ? 



I 
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8« If 1 fourth of a yard o^ cloth costs 3 dollars, how 
much will one yard cost? 

4. If 1 fifth of a melon is worth 2 cents, what is the 
whole melon worth? 

5. If 1 sixth of the price of a cow is 5 dollars, what is 
the whole price of the cow? 

6. How far can a man walk in one day, if he walks 6 
miles in 1 fourth of a day ? 

7. If 1 half of a barrel of flour costs 3 dollars, what 
will 2 barrels of flour cost? 

8. If 1 fourth of a box of raisins is worth 2 dollars, 
what cost 3 boxes of raisins ? 

9. How much will 4 kegs of wine cost, if 1 fifth of a 
keg is worth 8 dollars ? 

10* What is the cost of 10 barrels of sugar, at the rate 
of 4 dollars for 1 third of a barrel ? 

11. James bought 7 quires of paper at the rate of 4 
cents for 1 sixth of a quire ; required the cost. 

12« What is the value of 9 bushels of potatoes, at the 
rate of three dimes for 1 third of a bushel ? 

13* How much will 1 half of 8 tons of hay cost, if 3 
tons cost 30 dollars ? 

14. If 8 yards of cloth cost 16 dollars, what will 3 
fourths of 16 yards cost? 

15. A watch cost 40 dollars, and 1 fifth of its cost is 1 
third of the cost of the chain ; what was the cost of the 
chain? 

WRITTEN EXEBCmmS, 

1. 11 1 third of the cost of a horse is 45 dollars, what 
is the cost of the horse ? 

Solution. — If 1 third of the cost of a horse Is 45 ^ 

dollars, 3 thirds, or the whole cost, is 3 times 45 dollars, £. 

which are 135 dollars. . 135 

2. If 1 fourth of a car-load of grain is worth 36 dol- 
lars) what is the whole car-load worth ? 

8* What must I pay for 8 acres of land, if 1 fiCtJv q^< %sv 
ftcre costs 37 dollars? 
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4. How much can a man lay up in 3 years, if he saarei 
126 dollars in i of a year ? 

5. If i of an acre of land costs 65 dollars, how miich 
will 6 acres cost ? 



LESSON IX. 

jirUhnneHeal AnalyHa, 

YYHAT will one yard of muslin cost, if 2 thirds of a 
yard of muslin cost 10 cents? 

Solution.— If 2 thirds of a yard of muslin cost 10 oente^ 1 
third of a yard will cost 1 half of 10 cents, which is 5 cents ; and 
3 thirds, or 1 yard, will cost 3 times 5 cents, which are 15 cents. 

2« What will one box of raisins cost, if 2 thirds of a 
box of raisins cost 4 dollars ? 

8. How much must I give for one load of hay, if 3 
fourths of a load cost 6 dollars? 

4. If James can walk 12 miles in 4 fifths of a day, how 
many miles can he walk in a day ? 

5* Reuben sold 4 fifths of his hens for 16 dollars ; how 
much, at this rate, would he receive for all? 

6. What will 2 pounds of starch cost, if 3 fourths of a 
pound cost 9 cents ? 

7. If 4 sixths of a barrel of flour is sold for 4 dollars, 
how much are 3 barrels worth ? 

8. How far can a boy walk in 4 days, if he can walk 
20 miles in 5 sixths of a day ? 

9« How much will 6 bushels of apples cost, if 7 eighths 
of a bushel cost 70 cents ? 

10. Mary bought 7 pecks of beans, at the rate of 5 
sixths of a peck for 10 cents ; required the cost. 

11. Three-fqurths of the number of books on a shelf 
are 27 ; how many books are there on the shelf? 

12» What must I pay for 6 turkeys, if 2 thirds of the 
price of a turkey is 8 dimes'? 
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m 

IS. What must I pay for 1 half of 6 bushels of peaches, 
if 3 fourths of a bushel cost 3 dollars? 

14. Thomas bought 3 dozen eggs, at the rate of 6 cents 
for 3 fourths of a dozen ; how much did they cost? 

. 15. Four-fifths of Mary's money is 20 dollars ; what is 
her money, and ^hat is one-half of her money? 

WRITTEN EXERCISES. 

\. What will 1 acre of land cost, if 2 thirds of an acre 

cost 56 dollars? 2)56 

Solution.— If 2 thirds of an acre cost 56 dollars, 1 28 
third of an acre costs i of 56 dollars, or 28 dollars ; and ^ 
3 thirds, or 1 acre, cost 3 times 28 doUats, or 84 dollars. 34 

2. How much will a horse cost, if 3 fourths of the cost 
is 102 dollars? 

8. How mucji grain does a farmer raise, if 4 fifths of 
the quantity is 460 bushels? 

4. If f of the money a man has is 480 dollars, how 
much money has he? 

5. At 126 dollars for f of an acre, how much will 6 
acres of land cost? 



LESSON X. 

JLrtthmeUeal Analysis^ 



TVTARY is 6 years old, which is 1 third of William's 

age; required William's age. 

SOLXTTION.— If 5 years is 1 third of William's age, 3 thirds, 
or William's age, is 3 times 5 years, which are 15 years. 

. 2* A pen cost 8 cents, which is 1 half the cost of a 

pencil ; required the cost of the pencil. 

8« A walked 6 miles, which is 1 fourth of the distance 
he rode ; how far did he ride ? 

4» A sheep cost 5 dollars, which is 1 sixth of the coAt 
of a cow ; required the cost of the cow. 

5* Fanny has 5 plums, which is 1 third as many as 
Sallie haa; how many pluxoA Y^as^ ^«^<&\ 
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6« Moses has 8 cows, and this is 1 fourth of Mason's 
number; how many cows has Marion ? 
?• Three is 1 fourth of what number ? 

Solution. — ^If 3 is 1 fourth of some number, 4 fourfhs, or 
that number, is 4 times 3, which are 12. 

8« 4 is 1 half of what number ? 5 is 1 third of what 
number ? 6 is 1 fourth of what number ? 

9. 7 is 1 half of what number ? 8 is 1 fifth of what 
number ? 6 is 1 seventh of what number ? 
. 10. 9 is 1 third of what number ? 10 is 1 fourth of 
what number? 

11« 7 is 1 sixth of what number? 11 is 1 eighth of 
what number ? 5 is 1 tenth of what number ? 12 is 1 
ninth of what number ? 

WRITTEN EXERCISES, 

\. 24 is ^ of what number ? 36 is ^ of what number? 
48 is I of what number ? 

2. 56 is I of what number ? 48 is {^ of what number ? 
50 is ^ of what number ? 

8. A farmer owns 75 acres of land, which is ^ as much 
as his neighbor owns ; how much does his neighbor own ? 

^ 

LESSON XI. 

ArWifnetUal Analysis, 

TpBANK has 10 cents, which is 2 thirds as many as 

Fanny has ; how many ha« Fanny ? 

Solution. — If 2 thirds of Fanny's number is 10 cents, 1 
third of her number is 1 half of 10 cents, which is 5 cents, and 
8 thirds, or Fanny's number, is 3 times 5 cents, which are 15 
cents. 

2. A pole is 8 feet long, which is 2 thirds of the length 
of the line ; required the length of the line. 

8. A boy has 12 chestnuts, .which is 8 fourths of what 
he gave away ; how many did he give away ? 

^0 Peter sold a cow for 20 dollars, which is 2 fifths of 
what an ox coat ; required the coat oi ^i^i^ oiu 
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5« Edwin lost 9 marbles, which is 8 fourths of what 
he had at first; how many had he at first? 
6* Ten is 2 thirds of what number ? 

SOLtiTiON.— If 2 thirds of some number is 10, 1 third of that 
number is 1 half of 10, which is 5, and 3 thirds, or the number, 
are 3 times 5, or 15. 

7. 6 is 2 thirds of what number ? 8 is 2 fourths of 
what number? 

8. 9 is 3 fourths of what number ? 10 is 2 fifths of 
what number? 

9. 12 is 3 fifths of what number ? 14 is 2 thirds of 
what number? 

10. 16 is 4 sixths of what number ? 18 is 6 sevenths 
of what number? 

11. 24 is 6 eighths of what number? 28 is 7 ninths 
of what number ? 

12. 80 is 3 fourths of what number ? 85 is 5 sevenths 
of what number ? 

13. 40 is 4 sixths of what number ? 50 is 5 eighths 
of what number ? 

14. A slate cost 14 cents, which is 2 sixths of the cost 
of an arithmetic ; what did the arithmetic cost ? 

15. Daniel found 20 marbles, which is 2 thirds of 
Henry's number; how many has Henry? 

16. A man sold a cow for 24 dollars, which is 4 fifths 
of what he paid for her ; what did he lose ? 

WRITTEN BXERCISESL 

1* 60 is } of what number ? 75 is f of what number y 

2. 84 is 4 of what number ? 90 is f of what number ? 

8. A man sold a yoke of oxen for 120 dollars, which 
is f of their cost ; what was their cost ? 

4* A fieirmer sold 450 bushels of wheat, which is f of 
what he raised ; how much did he raise ? 

5. A man lost in business 5760 dollars, which was ^ 
of his fortune; what waa Yi\a ioxVi\m%t 
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LESSON XII. 

Seducing Nuniber* to JP^aeHon^, 

XTOW many thirds are there in 2 ? 

Solution. — ^In one there are 3 thirds, and in 2 there are 2 
times 3 thirds, which are 6 thirds. Therefore, etc. 

2. How many thirds are there in 4 ? In 5 ? In 6 ? 
8. How many halves are there in8?In4? In 8? 

4. How many fourths are there in 2 ? In 3 ? In 5 ? 

5. How many fifths are there in 5 ? In 7 ? In 9 ? 

6. How many sixths are there in 1? In 2? In 4? In 5? 

7. How many sevenths are there inl? In 3? In 5? 
In 6? In 8? 

8. How many eighths are there in 1 ? In 2? In 4? 
In 7? 'In 9? In 10? 

9. How many ninths are there in 2? In 3? In 4? 
In 6? In 10? In 8? 

10. How many thirds are there in 3 and 2 thirds ? 

11. How many thirds are there in 4 and 2 thirds ? 

12. How many fourths in 2 and 3 fourths ? In 3 and 
2 fourths ? In 4 and 3 fourths ? 

18. How many sixths in 1 and 4 sixths ? In 3 and 2 
sixths ? In 4 and 4 sixths ? 

14. How many fifths in 8 and 2 fifths ? In 2 and 3 
fifths? In 5 and 4 fifths ? ' 

15. How many eighths in 2 and 5 eighths ? In 5 and 
7 eighths? In 6 and 3 eighths ? 

16« How many sevenths in 1 and 2 sevenths ? In 2 
and 8 sevenths ? In 4 and 5 sevenths ? 

WRITTEN EXERCISES, 

1. How many eighths in 17t ? 179 

SoLTTTiON.— To reduce 171 to eighths, we multiply the _§ 
17 hy 8 and add the 8 to the product, and we have ^. ^P 

2. How many fourths in 12f? InlSJ? In 251? 
8. How many fifths in 16| ? Inl8t? In21J? 
4* How many sixths in 15|? In 17}? In 24^ ? 

^« ^OTT many sevenths in 1^1^ 1 lxi204? In26f? 
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LESSON XIII. 

Sedueing I^raetUms to Numbers, • 

TTOW many whole apples in 6 halves of an apple ? 

SoLXTTiON. — ^In one there are 2 halves, and in 6 halves there 
are as many ones as 2 is contained times in 6, which are 3. 
Therefore in 6 halves of an apple there are 3 apples. 

2. How many whole apples in 4 halves of an apple ? 
In 8 halves of an apple ? 

8. How many oranges in 6 thirds of an orange? In 
9 thirds of an orange ? 

4. How many lemons in 8 fourths of a lemon? In 12 
fourths of a lemon ? 

5. How many peaches in 10 fifths of a peach ? In 20 
fifths of a peach ? 

6. How many pounds in 14 sevenths of a pound ? In 
28 sevenths of a pound ? 

7. How many quarts in 18 sixths of a quart ? In 24 
sixths of a quart? 

8. How many dollars in 16 eighths of a dollar? In 32 
eighths of a dollar ? 

9m How many cents in 20 tenths of a cent? In 50 
tenths of a cent? 

10* If 2 peaches cost 6 fifths of a cent, how many fifths 
of a cent will. 1 peach cost? 

11. If 1 peach cost 3 fifths of a cent, how many fifths 
of a cent will 4 peaches cost? 

12. If 2 oranges cost 6 fourths of a cent, how many 
cents will 4 oranges cost? 

18. How many cents will 5 lemons cost, if 3 lemons 
cost 9 fifths of a cent? 

14. What will he the cost of 6 pounds of sugar, if 5 
pounds are worth 10 sixths of a dollar? 

WBITTEN EXERCISES. 

1. How many ones in y ? 

Solution.— To reduce V to oa«s» we divide 24 hy 5)24_ 
6^ and have 4|. . 44 

2. How many ones in »^1 lii ^^1 \\v'»^1 
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8. How many ones in Y ? ^^V^ In V ^ 

4. How many ones in ^^ ? In ^ ? In ^ ? 

5. How many ones in ^ ? In ^^ ? In ^^ ? 



LESSON XIV. 

JPurts of Number* that Oive Mixed Numbers, 

"Y^HAT is i of 6 ? 

Solution.— One-third of 1 is i, and } of 5 is 5 times }, or {. 

NoTB.~After the pupil is fiEimiliar with the solution, he may be 
taught to say: One-third of 6 is fiTe-thlrds. 

2. What is 4 of 4? * of 7? 4 of 8? i of 6? i of 7? 

8. What is i of 6? 4 of 8? 4 of 7? 4 of 4? 4 of 4? 

4. What are i of 6? J of 4? | of 6? | of 8? | of 8? 

6. What are } of 2? | of 8? f of 6? f of 2? | of 6? 

e. Whatisiof 11? 

SoLTTTiON. — i of 11 is 3, with 2 remaining ; and \ of the 2 is 
} ; hence } of 11 is 3f . 

7. What is i of 10? i of 14? * of 8? * of 5? 

8. What is J of 10? i of 11? J of 9? J of 12? 

9. What is t of 9? ^ of 12? i of 21? J of 15? 

10. What is t of 23? t of 14? ^ of 16? i of 22? 

11. What are I of 7? 

Solution. — One-third of 7 is }, and } of 7 are 2 times I, or 
^f which equals 4}. 

12. What are J of 8? } of 6? i of 7? f of 8? # of 9? 
18. Whataref oflO? f ofl2? Jof6? f ofl2? f of6? 
14. Whatare|of9? {of 10? f ofU? tofl0?|ofl2? 

WRITTEN EXERCISES. 

1. What is i of 76? 

Solution.— Dividing 75 by 4, we find i of 75 is 4)75 
18, with 3 remaining ; and i of 3 is I ; hence i of ig| 

75 is 18i. 

2. What is J of 83? J of 87? f of 86? { of 105? 

8. What is t of 207? \ of 305? J of 603? A of 1804? 
4. Required f of 76; i of 170; \ of 180; \ of 703. 

A Bequired \ of 82; f of 210; \ of 230; H o^ 803. 

KoTA.—ln the 4th and 6th set of problema, mxiiVXi^lT first by the 
numerator of the ihiction and then dWlde "by ^* (fewsnAjaaXfiii. 
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SECTION V. 

FUNDAMENTAL OPEEATIONS. 

LESSON I. 
NUMERATION AND NOTATION. 

nPHE CHARACTERS used in writing numbers are called 
figures, 
%, The METHOD of expressing numbers by figures is as 
follows : 

1. A figure standing cUone eacpresses ones, or units. 

2. A figure in the second place at the left expresses tens. 

8. A figure in the third place expresses hundreds; in 
the fourth place, thousands; in the fifth ptace, ten- 
thousands, cte. 

3. The following little table shows the names of the 
first twelve places: 

numeration table. 



Names. 



-3 



OQ O g 

s § s 

i=3 ^ Ji 5'- 






00 O 

gS 2 2^ § £ <=> 3 ® 



c2^«S c«;3 fl«5 e2"9 

fc3©*ji ki^IiS fclJ©'^ i3r.*l5 

Whm WhS Whh WhP 

656 365 673 264 

.« M M 

Places, '^'^'i 44.'^ '^44 sfs^^" 

»H»HtH ^OOt^ OIO'^ C005iH 

Periods. 4th. 3d. 2d. Ist 
4« The first three places are called units period. Thus, 

the 264 expresses two hundred and sixty-four units. 
5. The second three places are called thousands period. 

Thus, the 573 expresses fi/ve hundred and seventy-ihreA 

thousands. 
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6* The third three places are called miUUms period. 

The fourth three places are called SilUons period. 

Note.— The teacher will explain this until it is clearly under* 
Btoodp No written explanation .can make, it as (dear to the learner 
as can the living teacher. 

MENTAL MXEBCiaxa, 

I. The pupil will give the name of each of the follow* 
ing places : 

!• First. 4. Fourth. 7. Seventh. 

2. Third. 5. Sixth. 8. Eighth. 

3. Second. 6. Fifth. 9. Ninth. 

2« The pupil will give the numher of the place of each 
of the following : 

1* Units. 4* Thousands. 7* Ten-thousands. 

2* Tens. 5* Millions. 8* Ten-millions. 

3* Hundreds. 6* Billions. 9* Hundred-thousands, 

7. Numeration is the art of reading numbers. We 
can read numbers by the following rule: 

Rule. — ^I. Begin at the right hand, and separate the 
numerical expression into periods of three figures each. 

II. Then begin at the left hand, and read each period 
as if it stood alone, giving the name of each period except 

the last. 

Note.— The teacher wiU explain this to the pupils, instead of 
requiring them to commit and recite it. 

WRITTEN EXERCISES. 

1. Write and read 4356508. 

Solution. — ^We separate the expression into operation. 
periods of three figures each. The third period ^ oeo rhq 
is 4 miUian, the second period is 356 ihousand, *»«w»«>w 
the first period ii 508 ; and t^ie number is read 4 million, 356 
thousand, 508. 

Bead the following: 

5. , 28406 
0. 85294 

7. 268750 
S^ Notation is the art of writing numbers. We can 
trn'te numbers by the following rule*. 



2. 


2567 


8. 


4685 


4. 


7284 



8. 384652 

9. 2567534 
10. 46785632 
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Rule. — I. Begin ai the left hcmd, and totUe the Iwndreds, 
tens, and units of each period in ihevr proper order, 
II. When there are vcusmU places fill them wUh ciphers, 

WRITTEN EXERCISES, 

1. Write the number fwe thousand three hundred and 
six, 

SoLUTiON.^We write the 5 thousand in the ofesation. 
4th plade, the 3 hundred in the third place, a 5 305 
cipher in the 2d place, and the six units in the ' 

first place. 

Write t^e following numbers : 



1* One hundred and six. 

3* Four hundred and ten. 

3* Five hundred and forty. 

4* One thousand six hun- 
dred and fifty-eight. 

5. Six thousand four hun- 
dred and eighty-five. 

6* Six thousand and eighty- 
five. 



7. Seven thousand and six- 
ty-four. 

8. Forty-seven tiiousand six 
hundred and fifty. 

9* One hundred and fifty 
thousand and six. 

10* One million, four hun- 
dred and five thousand, six 
hundred and eight. 



NoTB.— The teacher will drill the pupil in such exercises until he 
can read and write numbers residily. Do not expect to complete 
everything at first. Go on with the next subjects, and letum to this 
every few days, or combine it with the following topics. 



LESSON II. 
ADDITION. 

n^HE finding of the svnn of two or more numbers is 

called ADDITION. 

d. The symbol + is the sign of addition, and is called 

plus. The symbol =sis read equals. Thus 4 + 5 = 9 is 

read " 4 plus 5 equals 9." 

Note.— The symbol $ means dollars. We explain it here in order 
to use it in some of the foUowing problems. 

CASE I. 

3. To add when the svm of no column exceeds nme tinits 
of thai column. 
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1. Find the sum of 24, 82, and 41. 

Solution. — ^We write the numbeTS so that 
units are under units, and tens under tens; 
draw a line beneath, and begin at the right to 
add. 4 and 2 are 6 and 1 are 7; we write the 
7 in units place ; 2 and 3 are 5 and 4 are 9 : we 
write the 9 in tens place, and we have 97. 



OPERATION. 

41 
32 
24 

97 



WRITTEN 

Find the sum of 
2. 80, 28, and 24. 
8. 21, 22, and 85. 

4. 84, 21, and 48. 

5. 121, 202, and 548. 
e, 158, 214, and 812. 

7. 610, 156, and 218. 

8. 482, 284, and 821. 

9. 216, 501, and 172. 



EXERCISES, 



10. 418, 212, and 164. 

11. 781, 146, and 102. - 

12. 182, 508, and 804. 
18. 1682, 4158, and 1202. 

14. 1412, 1281, and 4825. 

15. 2715, 4180, and 8054. 

16. 1212, 81402, 80821, 

17082, and 20081. 



MENTAL EXERCISES, 

1. If I see 7 birds on one tree, and 6 birds on anothei 
tree, how many birds do I see ? 

SoLiTTiON. — If I see 7 birds on one tfee, and 6 birds on an- 
other tree, I see 7 birds plus 6 birds, which are 13 birds. 

2. I found 9 eggs in one nest, and 12 eggs in another 
nest; how many eggs did I find in both nests? 

8. Mamie has a bouquet of 8 roses, and Susie has one 
of 10 roses ; how many roses are there in both ? 

4. If there are 18 boys and 12 girls in school, how 
many scholars are there in the school? 

5. I saw 14 crows on a tree, and 18 crows under a 
tree; how many crows did I see in all? 

6. Begin at 2 and add by 2's as far as 24. Begin at 1 
and add by 2's as far as 25. 

7. Begin at 8 and add by 8's to 80. Begin at 1 a-d 
add by 8's to 81. Begin at 2 and add by 8's to 82. 

8. What is the value of 7 + 8 + 4? Of 8 + 4 + 5? Of 
S-hr+e? 0/5 + 6 + 8? Of 6 + 7 + 8? Of 7 + 8 + 9? 
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WRITTEN EXERCISES, 

i. A man gave his son $405 and his daughter $573 ; 
how much did he give to both? 

2« William takes 532 steps in going to school, and 
Henry takes 456 steps; how many steps do both take? 

8« A horse cost $215, a pair of oxen $160, and a cow 
$24; what did they all cost? 

4« A farmer raised 3160 bushels of wheat, 507 bushels 
of oats, and 2322 bushels of com ; how many bushels of 
grain did he raise ? 

5. A man saved $2135 one year, $1502 the next year, 

and $5061 the third year; how much did he save in 

three years? 

CASE n. 

4. To add when the sum of a colurrm exceeds nine units 

of thai column, 

1. What is the sum of 48, 27, and 93? 

Solution. — ^We write the numbers with nnits 
under units, and tens under tens ; draw a line 
beneath, and begin at the right to add. 8 and 
7 are 15 and 3 are 18 ; we write the 8 and add 
the 1 to the next column : 1 and 4 are 5, and 2 
are 7, and 9 are 16 ; we write the 16 ; hence the 
sum is 168. 

Note.— The teacher can explain the reason for "carrying" when 
the pupil is old enough to understand it. 



OPBBATION. 

93 
27 

48 

168 



WRITTEN EXERCISES, 



2. Add 35, 42, and 67. 
8. Add 28, 43, and 54. 

4. Add 36, 75, and 45. 

5. Add 29, 32, and 54. 
e. Add 56, 73, and 48. 
7. Add 65, 39, and 75. 



8, Add 135, 372, and 460. 

9. Add 346, 542, and 708. 

10. Add 209, 843, and 325. 

11. Add 725, 634, and 580. 

12. Add 576, 305, and 617. 
18. Add 813, 794, and 241. 



(14) 


(16) 


(16) 


(17) 


(18) 


(19) 


927 


745 


242 


318 


•224 


703 


835 


312 


715 


619 


846 


681 


212 


764 


348 


230 


715 


185 


180 


123 


525 


MV 


^»A 


^SsSs 
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(20) 


(21) 


(22) 


(28) 


(24) 


(26) 


861 


712 


876 


26 


2028 


6607 


204 


172 


91 


386 


5634 


4073 


328 


846 


• 127 


42 


2040 


6430 


606 


819 


60 


40f7 


4907 


785 


2^ 


271 


123 


68 


2151 


86 


(20) 


(27) 


(28) 


(29) 


(80) 


(81) 


4215 


2061 


5136 


1072 


5072 


7121 


7663 


8627 


1527 


8906 


1623 


2018 


3142 


4135 


880 


278 


4141 


562 


2666 


2740 


215 


1512 


203 


43 


3013 


8166 


51 


46 


8726 


5607 


(82) 


(88) 


(84) 


(86) 


(se) 


(87) 


7050 


1721 


6132 


8180 


4172 


4666 


2708 


1465 


674 


809 


6136 


8333 


6632 


824 


26 


5700 


56 


6406 


8306 


560 


8768 


469 


130 


257 


415 


78 


8108 


8651 


6916 


. 48 



MUNTAL EXEROmBS. 

1. If there are 6 boys on one seat, 7 boys on another 

seat, and 6 bo>ys on another seat, how many boys are 

there in all? 

SoLXTTiON'. — ^In all there are 6 boys plus 7 boys, wMoih are 13 
boys plus 6 boys, which are 18 boys. Therefore, etc 

2» If I catch 5 fish one day, 6 the next day, and 7 the 
next day, how many fish do I catch in the three days ? 

8« In one nest there are 7 eggs, in another 5 eggs, and 
in another 8 eggs ; hpw many eggs in the three nests ? 

4« If I have 10 cents, and my mother gives me 8 cents, 
and my father gives me 6 cents, how many cents shall I 
then have? 

5. A girl paid 12 cents for a slate, 6 cents for a pencil- 
bolder, and 6 cents for candies; how much did she spend 
for all? 

6« Begin at 4 and add by 4's as far as 32. Begin at 1 
and add by 4's as far as 33. Begin at 2 and add by 4's 
as far aaS4, Begin at 3 and add by 4'^ aa toiX «a 86. 
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7. Begin at 5 and add by 5'b as far as 30. Begin at 1 
and add by 5's as far as 81. Begin at 2 and add by 5't 
as far as 82. Begin at 8 and at 4 and add by 5's as fiEir 
as 88 and 84. 

WRITTEN EXERCaaSES. 

1. Mary's doll cost 85 cents, and a little cradle for it 
cost 185 cents ; how much did both cost? 

SoLimoN.— If Mary's doll coat 85 cents, and opkeation. 
a little cradle cost 135 cents, they both cost the 85 

sum of 85 cents and 135 cents, w^ch is 220 135 

cents. 220 

2. Willie had 855 cents in his money-box, and his 
grandmother gave him 187 cents ; how many cents had 
he then? 

8. James took 758 steps in going to school, and Jennie 
took 847 steps ; how many steps did they both take? 

4« In Fannie's mother's garden there are 88 roses, 47 
pinks, and 28 lilies; how many flowers are there in the 
garden ? 

5« Sallie spelled 75 words one week, 64 the next week, 
and 82 the next week ; how many words did SaUie spell 
in the three weeks ? 

6. Harry's top cost 85 cents, his whip cost 48 cents, 
his ball 7b cents, and his bat 24 cents ; what was the cost 
of them all ? 

7* A farmer sold 586 eggs one year, 2308 the next 
year; and 4765 the following year; how many eggs did 
he sell in the three years? 

8. Sarah wrote thirty-eight words one week, seventy- 
five the next week, and ninety-six the third week ; how 
many words did she write in all? 

9. I had eighty cents in my money-bank ; my father 
put in ninety-five cents and my mother put in eighty- 
seven cents; how much was then in the bank? 

' 10* A farmer raised three hundred and five bushftl&ol 
wheat, seven hundred and ioTVN-%«sccL\svMSQ.^A ^*s. ^sRsca. 
6 
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and eight hundred and seventy-eight bushels of rye ; how 
many bushels of grain did he raise? 



LESSON III. 



SUBTRACTION. 



^HE finding of the difference of two numbers is called 

SUBTRAOriOK. 

2. The number we subtract is called the Subtrahend, 
The number we subtract from is called the Minuend, 
The result is called the Difference or Remainder, 

8. The symbol — is the sign of subtraction, and is 
called minus. Thus 8 — 6 = 2 is read " 8 minus 6 
equals 2." 

CASE I. • 

4. To mjtbtra/d when no term of the subtrahend is greater 
than the corresponding term of the minuend, 
1. Subtract 24 from 58. 



Solution.— We write the 24 tinder the 58, 
draw a line beneath, and begin at the right to 
sabtract. 4 nnits from 8 nnits leave 4 units ; 2 
tens from 5 tens leave 3 tens. The difference 
is 34. 



OPSRATIOir. 

68 
24 

34 



WRITTEN EXERCISES. 



Subtract 



2. 874 from 786. 
8. 425 from 967. 

4. 2107 from 8428. 

5. 8056 from 4277. 



6. 405 from 607. 

7. 328 from 548. 

8. 8072 from 7285. 

9. 4208 from 6529. 



(10) 
872 
161 

(16) 
Sr69 
8257 



413 

(17) 

2142 



(12) 
857 
654 

(18) 
8275 

8251 



907 
205 

8799 
2542 



(14) 
840 
320 

(20) 
8591 



(16) 
876 
345 

585/ 
1234 
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(22) 


(28) 


(24) 


(26) 


(26) 


258786 


472589 


87695 


56728 


98785 


218123 


212423 


28542 


21806 


21842 



(27) (28) (29) (80) (81) 

878967 878972 .72587 95887 89976 
212961 182421 51284 51821 82742 

MENTAL EXERCISES, 

1. If I had 12 apples, and gave 8 of them away, how 
many apples remained? 

Solution.— If I had 12 apples and gave 8 of them away, 
there remained 12 apples minus 8 apples, which are 4 apples. 
Therefore, etc. 

2. Susan had 13 pins in a cushion, and took out 7 ; 
how many pins remained? 

8. There were 16 words given out in the spelling class, 
and 7 were misspelled ; how many were spelled correctly ? 

4» There were 28 leaves in Ellen's hook, and a dog tore 
out 10 leaves; how many leaves remained in the hook? 

5. If you cut off 12 feet of a kite-string 23 feet long, 
how many feet of the string will remain? 

6« A hoy had 20 marhles, and in playing lost all of 
them hut 5; how many did he lose? 

7. Peter picked 21 peaches for his mother, and his 
brother took 8 of them; how many remained for his 
mother? 

8. There were 25 robins in a cherry-tree, I shot 6, 
and the rest flew away; how many flew away? 

9. Begin at 20 and count backward by 2's to nothing. 
Begin at 21 and count backward by 2's to 1. 

10. Begin at 21 and count backward by 8's to nothing. 
Begin at 22 and count backward by 8's to 1. Begin at 
23 and count backward by 3's to 2. 

11. What is the value of 12 —7? Of 18—8? Of 20 
-^12? Of21— 11? Of24 — 12? Of26— la^ Ql<5.Ar^ 
—7? Of 8-f9— 10? 
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12. What is the value of 8 + 7 — 6? Of 4 + 9—5! 
Of 9 + 4— 6? Of 8 + 7 — 12? Of 10 + 11 — 12? Of 
12 + 11 — 10? 

WRITTEN EXERCISES, 

1* If there are 48 boys and 86 girls in a school, how 
many more boys are there m the school than girls? 

^ Solution. — ^There are as many more boys than 48 

^Is as the difference between 48 and 36, which 36 

IS 12. Therefore, etc. 12 

2. My father had 258 acres of land and sold 86 acres ; 
how many acres of land remained ? 

8« From four thousand seven hundred and ninety-five 
subtract two thousand four hundred and forty-three. 

4« What is the difference between eight thousand and 
eighty-eight and five thousand and seventy-four? 

5« A man carted 8047 bricks from a pHe containing 
8797; how many bricks remained? 

6« What is the difference between twelve thousand 
seven hundred and forty-rsix and five thousand and 
twenty-five ? 

7* Mary cried because she couldn't tell how many she 
must add to 1825 to make 5748 ; can you tell ? 

8. Sarah had saved four hundred and seventy-five 
cents, and spent two hundred and fifty-two cents ; how 
much had she remaining? 

9« A farmer raised one thousand eight hundred and 
fifty-eight bushels of com, and sold five hundred and 
thirty-five bushels; how many bushels remained? 

CASE n. ^ 

5. To subtract when a term of the subtrahend is greaUr 
than the corresponding term of the mirmend, 

1. Subtract 28 from 52. 

Solution.— We write 28 nnder 52, draw a opsBATioir. 

line beneath, and begin at the right to sab- 52 

tract We cannot subtract 8 from 2; so we gg 

borrow 1 ten from the 5 tens, leaving 4 Una, — 

and add it io the 2 units, making 12 uiata\ ^ ^'^ 
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onitB fixxm 12 imitB leave 4 nnits ; 2 tens from 4 tens leave 2 
tens; hence the remainder is 24. 



NoTB.— With the youngest pupils it may be merely shown that 
we add ten to the upper term, and then add one to the next lower 
term, without ezplauung the reason. 

WMITTBir EXSBCISEa. 



(2) (8) (4) (5) (6) (7) 

63 42 54 51 73 65 
25 27 26 24 36 28 



(8) 


(») 


(10) 


(11) 


(12) 


(18) 


83 


86 


77 


82 


58 


75 


27 


38 


49 


28 


29 


27 


(14) 


(16) 


(16) 


(17) 


(18) 


(19) 


87 


85 


76 


90 


52 


63 


39 


18 


67 


28 


25 


36 


(20) 


(21) 


(22) 


(28) 


(24) 


(26) 


342 


763 


854 


981 


850 


736 


218 


428 


186 


245 


246 


428 



(26) 

463 
146 


(27) 

734 
382 


(2S) 

528 
293 


(29) 

742 
891 


(80) 

585 
129 


(81) 

482 
127 


(82) 

425 
281 


(88) 

624 
251 


(84) 

735 
143 


(86) 

824 
136 


(86) 

721 
258 


(87) 

456 
183 


(88) 

567 
382 


(89) 

724 
258 


(40) 

812 
365 


>(41) 

713 
298 


(42) 

812 
481 


(48) 

782 

458 



(44) (45) (46) (47) (48) (49) 

721 405 713 854 302 620 
253 283 265 689 135 154 



(60) 


(61) 


(62) 


(68) 


.(W) 


(66) 


4236 


6874 


6528 


8257 


4167 


6458 


1218 


1286 


8184 


1821 


«!*!& 


^aas^ 
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(66)- (57) (68) (59) (60) (61) 

41365 71624 82571 92051 85601 40701 
28134 29131 47138 60423 76543 20630 



(62) (68) (64) 

45060 62500 47000 
12346 13287 12345 



(65) (66) (67) 

28000 50000 100000 
12379 14625 1 



MENTAL EXERCI8E8, 

1. If there are 20 crows on a tree, and 12 fly away, 
how many crows are left? 

2. A hunter saw 22 rabbits, and shot 8 of them ; how 
many escaped? 

3* Eva culled 18 roses, and gave Floy 12 of them ; how 
many did Eva retain? 

4* A boy had 6 apples, and picked 8 more, and then 
gave his brother 10 apples ; how many apples had he then? 

5. A. boy had 10 cents, and found 12 cents, and then 
spent 11 cents ; how many cents had he then ? 

6. Harry had 20 peaches, gave his sister 8 of them, and 
ate 6 ; how many peaches had he then ? 

7« Begin at 24 and count backward by 4's to naught; 
begin at 25 and count backward by 4*8 to 1 ; begin at 26 
and count backward by 4's to 2. 

8. Begin at 30 and count backward by 5's to naught ; 
from 31 to 1; from 32 to 2; from 33 to 3 ; from 84 to 4. 

ft. What is the value of 6 + 3—4? Of7 + 4 — 5? Of 
8-1-5 — 7? Of 6 + 12— 8? Of 7 + 9— 6? 

10. Whatisthevalueof7— 4 + 3? Of8— 5+4? Of9 
— 2 + 7? Ofl2— 8+10? Of20— 8 + 10? Of8+12— 6? 

WRITTEN EXERCISES, 

1. A drover bought 235 horses, and sold 162 of them; 
how many horses remained unsold ? 

Solution. — ^If a drover bought 235 horses, 
and sold 162 of them, there remained the dif- 
ference between 235 horses and 162 horses, 
wbwb we find by subtracting \% 73 horses. 



OPEBATIOH 
235 
1^ 

73 
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2. My brother had 245 little chickens, and some minks 
killed 58 of them ; how many chickens remained? 

3* Mary went a-nutting and gathered 150 chestnuts, 
and gave her little brother 75 of them ; how many had 
she then ? 

4. My kite was 438 feet in the air, and fell 174 fe^t ; 
how high was it then? 

5. Father's new house cost 5750 dollars, and he sold it 
for $85 dollars less than it cost ; how much did he receive 
for it? 

6. Emma's brother teased her because she couldn't 
tell how many to add to 346 to make 500 ; can you tell ? 

7. One morning in going to school I took 672 steps ; 
how many more should I have to take to mak» 1000? 

8. A boy went to a store and bought a knife for 75 
cents, and gave the storekeeper a dollar bill (100 cents) 
to pay for it; how much change did he receive? 

9. Sarah bought a work-bof for 275 cents, and gave 
the storekeeper a 5-dollar bill (500 cents) to pay for it; 
how much change should she receive? 



LESSON IV. 
MULTIPLICATION. 

'pHE finding of the product of two numbers is called 

MULTIPLICATION. 

2. The number we multiply is called the MuMpHccmd. 
The number we multiply by is called the MuMpUer, 
The result is called the Product, 

8. The symbol X is the sign of multiplication, and is 
read nwMpUed by, or Umes, Thus, 8X4 = 82, is read 
" 8 multiplied by 4 equals 82." 

CASE L 

4. To mvMply when the mfuMpUer does not exeted 
iwdve. 
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1. Multiply 682 by 8. 

Solution. — 3 times 2 are 6 ; we write the 6 opxbatzoh. 
under the 2; 3 times 8 are 24 ; we write the 4 q^ 

nnder the 8 and add the 2 to the next product ; 3 

8 times 6 are 18 and 2 are 20; we write the zrr^ 

20: the product is 2046. ^^^ 

Note.— The teacher may explain the reason for " carrylnsr/' and 
also have the pupils explain when they are old enough to ao so. 

WMITTJSN EXEROaES. 

(2) (B) W (5) (6) (7) 
54 76 43 56 86 72 

A. ^ Jl A. A. JL 

(8) (») (10) (11) (12) (18) 
85 76 94 88 60 48 
2 8 6 7 9 10 . 



(U) 


(16) 


(16) 


(17) 


(18) 


(10) 


50 


72 


86 


80 


74 


90 


11 


9 


8 


.12 


12 


12 


(20) 


(21) 


(22) 


(28) 


(24) 


(26) 


234 


436 


573 


682 


904 


805 


8 


4 


5 


6 


7 


8 


(26) 


(27) 


(28) 


(20) 


(80) 


(81) 


728 • 


885 


908 


736 


637 


• 798 


6 


7. 


9 


9 


7 


5 


(82) 


(88) 


(84) 


(86) 


(86) 


(87) 


970 


708 


426 


654 


208 


456 


8 


9 


11 


10 


12 


12 



MENTAL EXERCISES. 

1. At 5 dollars a day, how much will a man earn in 6 
days? 

SoLUTioK. — ^If a man earns 5 dollars in 1 day, in 6 days he 
will earn 6 times 5 dollars, or 30 dollars. Therefore, etc. 

2. What will 7 yards of cloth cost, at 3 dollars a yard? 
8* What will 5 pairs of boots cost, at 8 dollars a pair? 
4* If there are 10 trees in one row, how many trees are 

Aere in 8 rows ? ' 
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5. If a boy works 11 examples each day, how many 
examples will he work m 5 days ? 

6. Hiere are 12 inches in one foot; how many inches 
are there in 10 feet ? 

7« There are 7 days in one week; how many days are 
there in 12 weeks ? 

8. If John spends 11 cents a week, how much will he 
spend in 10 weeks? 

9. A newsboy earns 12 cento a day ; how much will 
he earn in 11 days? 

10. If a ship sails 12 miles an hour, how f&r will it 
sail in 12 hours? 

WBITTBir EXSRCJBES. 

1. If one yard of muslin costs 25 cents, how much 
will 7 yards cost? 

OPSRATIOI7. 

SOLTTTION.— If one yard of mnslin costs 25 25 

eents, 7 yards will cost 7 times 25 cents, which _7 

are 175 cents. X75 

2* If a boy writes 28 words in a day, how many words 
will he write in 5 days ? 

8« If a train of cars runs 32 miles an hour, how far 
will it run in 6 hours ? 

4. How many marbles will 8 boys have, if each boy 
has 15 marbles ? 

5« If Mary can count 75 a minute, how many can she 
count in 10 minutes ? 

6. If there are 36 printed lines on the page of a book, 
how many printed lines are there in 11 such pages? 

1. How much must a man pay for 9 loads of hay, 
worth 24 dollars a load? 

8* There are 5280 feet in a mile ; how many feet are 
there in 12 miles ? 

CASE n. 

5. To mnMply when ike muMplier is ffreoOer than 
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1. Multiply 65 by 86. 

Solution. — 6 times 5 are 30 ; we write the opebatioh. 
and carry the 3 to the next product : 6 times 6 ^5 

are 36, and 3 are 39; we write the 39 ; 3 times 5 36 

are 15 ; we write the 5 under the 3 and Carry ~^q 

the 1 to the next product : 3 times 6 are 18, and ^^^ 

1 are 19; we write the 19: adding, we haye -^^ 
2340. 2340 

KoTB.— Teach the pupil how to do the work first; when he 1b old 
enough show him the reason fbr the method. 

WMITTEN EXERCISES, 



(2) 

85 
28 


(B) 
46 
24 


(4) 
56 
82 


(5) 
65 
84 


(«) 
75 
45 


(7) 
60 
87 


(8) 
76 
42 


(0) 
43 
88 


(10) 

64 
75 


(11) 
88 
48 


(12) 
85 
76 


(18) 

78 
67 


(14) 

845 
28 


(15) 

468 
48 


(16) 

547 
85 


(17) 

708 
46 


(18) 

825 
64 


(10) 

756 
68 


(20) 

725 
45 


(21) 

817 
65 


(22) 

725 
74 


(28) 

809 
86 


(24) 

728 
67 


(26) 
560 


(26) 

2856 

85 


(27) 

4216 
48 


(28) 

2057 
54 


(20) 

8508 
68 


(80) 

7069 
87 


(81) 

4185 
64 


(82) 

845 
128 


(88) 

872 
845 


(84) 

2184 
416 


(86) 

4725 
826 


(86) 

2057 
854 


(87) 

8608 
486 



MENTAL EXERCISES, ^ 

1. How many are 10 times 2? 20 times 2? 80 times 8? 
40 times 4? 50 times 5? 

2* What two numbers multiplied together make 12? 
18? 20? 24? 86? 40? 42? 48? 50? 60? ,64? 

8. How nxany words will 12 boys spell, if each boy 
apella 11 words? 



PBIMABY ARITHMETIC. 91 

4« In 1 dime there are 10 cents ; how many cents are 
there in 11 dimes ? 

5* If a man builds 9 rods of wall in a day, how many 
rods will he build in 12 days ? 

6. If 12 units make a dozen, how many units are there 
in 12 dozen ? 

7. How much more is 12 times 8, than 11 times 2, 
increased by 3? 

8* How many are 2 times 6, plus 6? 8 times 4, plus 4? 
4 times 5, plus 5 ? 6 times 7, plus 7 ? 

9* How many are 2 times 8, plus 4? 8 times 4, plus 5? 
4 times 5, plus 6? 5 times 6, plus 7 ? 

WRITTEN EXERCiaE& 

1. If a boat sails 126 miles a day, how far will it sail 
in 25 days? 

OPESATION. 
126 

Solution.— If a boat sails 126 miles in one "^ 

day, in 25 days it will sail 25 times 126 mileSi -— - 

which are 3150 miles. ,p^ 

252 

3150 

2. If a locomotive runs 75 miles a day, how far will it 
run in 14 days ? ~" 

3* A man bought a farm containing 24 acres, for 250 
dollars an acre ; how much did it cost ? 

4. How many trees in a peach orchard, if there are 
22 rows of trees, and 46 trees in each row? 

5. If a farmer raises 85 bushels of wheat on 1 acre, 
how many bushels can he raise on 45 acres ? 

6* A cattle-dealer bought 125 horses, at the rate of 
150 dollars apiece ; how much did they cost him? 

7. There are 5760 grains in one pound Troy; how 
many grains in 245 pounds Troy? 

CASE m. 
6* 7b mvMply when one or both terms oorUain cipham. 

1. Multiply 537 by 204. 
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SuGaEsnON.— We first multiply by 4, ob- 
taining 2148; we then pass over the naught 
and multiply by 2, placing the right-hand fig- 
ure of the product directly under the 2. Add- 
ing, we have 109548. 

WRITTEN EXERCISES, 

Multiply 



OlTESATIOir. 
537 
204 

2148 
1074 



109548 



Multiply 

2. 867 by 805. 

3. 528 by 403. 

4. 709 by 406. 
6. 596 by 807. 

6. 854 by 508. 

7. 4325 by 8004. 

14. Multiply 4600 by 840. 



8. 2306 by 2005. 
0. 5762 by 4006. 

10. 8857 by 6054. 

11. 7205 by 8506. 

12. 8096 by 4008. 
18. 7084 by 5007. 



Suggestion.— We first multiply 46 by 34, 
and obtain the product 1564; we then annex 
the three ciphers to this product, and we have 
1564000. 



OPESATIOir. 

4000 
340 

184 
138 



1564000 



Multiply 

15. 4500 by 240. 

16. 8600 by 650. 

17. 7200 by 880. 

18. 8500 by 4200. 

19. 6510 by 7800. 



Multiply 

20. 4700 by 8500. 

21. 8060 by 2050. 

22. 7000 by 8050, 
28. 7080 by 8000. 
24. 80600 by 50700. 



LESSON V. 

IHvisian, 

nPHE finding of the quotient of two numbers is called 

DIVISION. 

2. The number we divide is called the Dividend, • The 
number we divide by is called the Divisor. The result is 
called the Quotient, 

3. The symbol h- is the sign of division, and is read 
divided by. Thus, 8-»-4»2 is read "8 divided by 4 
equAla 2.** 
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ff 

CASE I. 

4* 7b divide by the method of Short Divitkm, 
1. Divide 324 by 6. 

Solution.— 6 is contained in 32, 5 times and opbbation. 
2 remaining ; we write the 5 under 32 ; 6 is oon- 6)324 
tained in 24, 4 times ; we write the 4 under the ~ra 
4. The quotient is 54. °* 

NoTS.— 1. The teacher may explain the reason for canyinfir the re- 
mainder to the next term, and have the pupils explain it when they 
are able to do so. 

2. A final lemalnder may be set off by itself, at the right of the 
quotient 

WBITTSN EXERCISSa, 



(2) 
2)328 


(8) 
2)578 


(4) 
2)766 


(5) 
8)450 


(«) 
8)524 


(7) 
8)678 


(8) 
8)535 


(») 
8)795 


(10) 
3)468 


(11) 
4)852. 


(12) 
4)704 


(18) 
4)635 


(14) 
5)651 


(15) 
6)848 


(18) 
6)780 


(17) 
5)875 


(18) 
5)735 


(19) 
6)944 


(20) 
6)858 


(21) 
6)785 


(22) 
6)659 


(28) 
6)853 


(24) 
6)786 


(25) 
6)6854 


(26) 
7)854 


(27) 
7)952 


(28) 
7)998 


(29) 
7)784 


(80) 
7)847 


(81) 
7)9807 


(82) 
8)433 


(88) 
8)447 


(84) 
8)786 


(85) 
8)4568 


(86) 
8)5672 


(87) 
8)6466 


(88) 
9)702 


(89) 
9)585 


(40) 
9)850 


(41) 
9)3672 


(42) 
9)4624 


(48) 
9)7264 



MENTAL EXERCISmSL 

1. James sold 9 birds at 3 dollars each ; how much did 
he receive for them? 

%» Fifty dollars was paid for sheep, at the rate of 5 
dollars apiece; how many sheep did it buy? 

8* How many trees are there in 10 rows, if there are 
12 trees in each row? 
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4. There are 120 trees in an orchard, and 10 trees m 
each row ; what is the number of rows ? 

5* A fly has 6 legs and 2 wings; how many legs and 
wings have 12 flies? 

6. If 80 books are arranged in piles of 8 books each, 
how many piles will there be ? 

7. Read the proper numbers in place of (?). 

24 + 8 = ? 36 + 10 = ? 48 + 6 = ? 

14—8 = ? 86 — 10=? 48—6 = ? 

3X8=? 9X 4 = ? . 12X4 = ? 

24h-8=? 36h- 9 = ? 48-*-4 = ? 

WRITTEN EXBRCISEa, 

1. How long will it take a steamboat to sail 256 miles, 
at the rate of 8 miles an hour? 

OPEBATIOI7. 

Solution. — It will take as many hours as 8 8)256 
is contained times in 256,' which are 32. "^^ 

2. How many barrels of coal oil will 576 dollars buy, 
at the rate of 8 dollars a barrel ? 

3. How many yards of cloth can a tailor buy for 456 
dollars, at the rate of 4 dollars a yard? 

4. How many pigs can a farmer buy for 238 do11fti% 
at the rate of 7 dollars apiece ? 

5. How long would it take a boy to walk 476 miles, at 
the rate of 4 miles an hour ? 

«. n a boy writes 5 words a minute, how many mm- 
utes would it take him to write 465 words? 

7. There are 7 days in one week ; how many days are 
there in 560 weeks ? 

8. There are 12 inches in one foot ; how many feet are 
there in 1728 inches ? 

« 

CASE n. 
5. To divide by ths method of Long DiviaUm when the 
divisor is small, 
1. Divide 744 by 3. 
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d5 



Solution.-— 3 is contained in 7,2 times; 2 
times 3 are 6 ; 6 from 7 leaves 1 ; bring down 
the 4, and we have 14 ; 3 is contained in 14, 4 
times; 4 times 3 are 12; 12 from 14 leaves 2; 
bring down the 4, and we have 24 : 3 is con- 
tained in 24, 8 times; 8 times 3 are 24; sub- 
tracting, nothing remains. The quotient is 
24a 



OPERATION. 

3)744(248 
6 

14 
12 

24 
24 



Note.— When pupils are suffldentlv advanced the reason for the 
method may be explained. What they need to know first is the 
method. 

WRITTEN EXERCISES, 



(2) 

2)86(18 
2 


(3) 
8)76(25 
6 


(*) 

4)104(26 
8 


(5) 

5)125(25 
10 


.(«) 
6)166(26 
12 


16 
16 


15 
15 


24 
24 


25 
25 


36 
36 


(7) 
4)96( 


(8) 
5)95( 


(») 
6)144( 


(10) 
7)168( 


(11) 
8)192( 


(12) 
8)567(. 


(18) 
8)462( 


(U) 
4)576( 


(15) 
4)764( 


(16) 
5)860( 


(17) 
5)975( 


(18) 
5)1070( 


(19) 
6)936( 


(20) 
6)876( 


(21) 
7)784( 


(22) 
7)826( 


(28) 
7)695( 


(24) 
7)1043( 


(26) 
8)952( 


(26) 
8(12?4( 


(27) 
8)1376( 


(28) 
8)1792( 


(29) 
9)1035( 


(80) 
9)1242( 


(81) 
9)2043( 


(82) 
10)2560( 


(88) 
10)8640( 


(84) 
11)2343( 


(85) 
12)2784( 


(86) 
12)6540( 



CASE n. 
6* To divide by the method of Lqiag Division when the 
divisor exceeds twelve, 

1. Divide 465 by 13. 

Solution. — 13 is contained in 45, 3 times ; 3 
times 13 are 39; 39 subtracted from 45 leaves 
6 ; bringing down the 5 we have 65 ; 13 is con- 
tained in 65, 5 times ; 5 times 13 are 65 : sub- 
tracting, nothing remains. T\i« q;(xo\»Wi\>S&'^. 



OPERATION. 

13)455(35 
39 

65 



06 
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Notes.— 1. The teacher will call the pupiVs attention to the ihct that 
there are four operations: Ist, divide; 2a, multiply; 8d, mtbtrad; 4th, 
bring down, 

2. If, when we multiply, the product is greater than the partial diy- 
idend, the quotient term is too large, and must be diminished. 

8. When a remainder is equal to or greater than the diylBor, the 
quotient term is too small, and must be increased. 

4. A final remainder may be set off by it^eli; or it may be written 
oyer the divisor and annexed to the quotient. 

6. Some teachers have the nupils form a table of the products of the 
ftivisor multiplied by each of the first nine numbers, before beginning 
\o divide ; but it is of doubt Ail propriety. 



Divide 




2. 353 by 11. 


18. 2622 by 23. 


8. 756 by 12. 


14. 5760 by 24. 


4. 864 by 13. 


16. 4925 by 25. 


6. 476 by 14. 


16. 5460 by 26. 


6. 765 by 16. 


17. 7317 by 27. 


7. 864 by 16. 


18. 5941 by 29. 


8. 792 by 17. 


19. 6330 by 33. 


9. 514 by 18. 


20. 8670 by 34. 


10. 684 by 19. 


21. 5184 by 36. 


11. 760 by 20. 


22. 4368 by 42. 


12. 3780 by 21. 


23. 8568 by 56. 



Note.— The teacher will explain how to proceed when there are O^i 
in the quotient. 

MENTAL EXERCISES, 

1. How many settees will seat 80 boys, if there are 10 
boys on each settee ? 

2. A boy has 84 marbles; how mai?iy groups of 12 
marbles can he make out of them? 

8. How many are 12 plus 6, divided by 6 ? 25 plus 5, 
divided by 5 ? 40 plus 8, divided by 8 ? 42 plus 7, divided 

by 7? 

4. How many are 16 and 4, divided by 4? 18 and 6, 
divided by 6? 35 and 5, divided by 5? 48 and 8, divided 
by 8? 

5. How many are 40 minus 4, divided by 4? 50 minus 
5, divided by 5? 60 minus 6, divided by 6? 77 minus 7, 

divided hy 7 J 
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OtHow many are 6 times 4, divided by 4? 5 times 8, 
divided by 8 ? 6 times 8, divided by 4 ? 9 times 8, divided 
by 6? 

WBITTSN EXERCISEa, 

1. How many cows can a farmer buy for 1560 dollars, 
at 24 dollars apiece? 

Solution. — ^He can buy as many cows as opebation. 
$34 is contained times in |l560, which are 65. 24)1560(65 

2. At 14 dollars a ton, how many tons of hay can you 
buy for 98 dollars ? 

8. In one pound there are 16 ounces ; how many pounds 
are there in 192 ounces? 

4. In one bushel there are 32 quarts; now many 
bushels are there in 384 quarts? 

5. If a train of cars run 36 miles an hour, how long 
will it take to run 720 miles ? 

6. The diameter of the earth is nearly 8000 miles ; how 
long would it take a boy to walk this distance, if ha 
walked 32 miles a day? 

CASE IV. 

7* To divide when the divisor is larger than in the pr€ 
vUms examples. 



WRITTEN 

Divide 

1. 1960 by 56. 

2. 2944 by 64. 
8. 3240 by 72. 
4. 6092 by 76. 

6. 7055 by 83. 
8. 26274 by 87. 

7. 87674 by 91. 

8. 47785 by 95. 

9. 26814 by 123. 

10. 49500 by 132. 

11. 71288 by 142. 

12. 27SM by 154. 

7 



EXERCISEa, 

18. 4125 by 165. 

14. 14742 by 234. 

15. 42900 by 325. 
18. 166170 by 382. 

17. 149454 by 437. 

18. 267168 by 528. 

19. 293208 by 643. 

20. 230776 by 728. 

21. 439530 by 805. 

22. 724284 by 1023. 
28. 1490616 by 1236. 
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25. The distance around the world is nearly 25000 
miles ; how long would it take to sail around it, if the 
)hip sailed 125 miles a day? 

CASK V. 

8. To divide when there are ciphers on the right of the 
divisor. 

1. Divide 2786 by 500. 

Solution. — We cut off the two ciphers of opebation. 

500, and the two terms 86, and divide 27 by 6 ; 5100)^186 

we have a quotient of 6 and 2 remaining ; we K«Qftft 

write the 2 and annex the 86 to it, and have o-^so 

286 for the entire remainder. or 5||( 

KoTE.~When the dlyisor, with ciphers cut oil; Is (greater thita 12, 
we divide by the method of long division. 



Divide 

2; 146 by 50. 

8. 286 by 60. 

4. 578 by 70. 

5. 840 by 80. 

6. 1050 by 400. 

7. 5672 by 600. 

8. 8790 by 700. 

9. 12857 by SCO. 



Divide 

10. 5234 by 150. 

11. 7328 by 160. 

12. 3759 by 220. 
18. 48756 by 240. 
14. 28782 by 2500. 
16. 43256 by 3200. 

16. 64530 by 4500. 

17. 310240 by 12200. 



PBACfTICAL PROBLEMS. 

1. There are 16 ounces in one pound; how many 
pounds in 3584 ounces? 

2. In one bushel there are 32 quarts ; how many bushels 
in 7840 quarts ? 

3. A man gave 1875 dollars for cows worth 25 dollars 
each ; how many did he buy ? 

4. A horse-dealer received $19,500 for a lot of horaei, 
told at |150 each; how many horses did he sell? 
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SECTION VI. 

DENOMINATENUMBERS. 

INTRODUCTION. 

SuggesHons to the Teacher, 

FJ teaching Denominate Numben, the teacher diould haye the 
adual measwea to illustrate the subject Every school should be 
supplied with them ; when they are not in school, the teacher can 
procure them at a trifling expense. In some books we find pictorea 
of the measures; but the meatwea themsdvea are so much better than 
their pieturea, to giye the true idea, that we haye omitted pictures 
in this work. 

Money.— Under the title of Money, show the pupil the cent, doUar, 
hd^-doHoTf quarter-doUarf etc. Have also a specimen of the EngUsh 
penny, the fmnc, the reichmMrk, etc 

Weight.— The pupils should be shown the different weights,— the 
pennyweigfU, the ounce, the pound Troy; also the ounce and pound 
AyoirdupolB. Have them notice these weights in the store, etc. 

Length.— Giye them definite ideas of all the measures of L^igth. 
Mark on the board the inch, the foot, the yard; haye a yard-stick 
divided Into feet and inches; have the length of a rod marked on the 
wall or the floor: show them how &r a miZe is, a fu^f mile, etc. 

BuBFACB.- Mark on the board a tquare inch, square foot, square yard, 
etc. ; measure out-doors a square rod; show tiiem the size of an acre; 
give them the number of acres in some field, etc. 

Volume.— Show them a euibie inch, cubic foot; draw them on the 
board, and also a cubic yard; make a cord qf wood out of little sticks 
4 inches long, and then show them a cord foot. 

Liquid Measubb.— Have tin measures of a gUl, a pint, a quart, and 
a gallon. Show them barrels and hogsheads at a store. 

Dbt Measubb.- Have measures of a pint and quart, and have 
them call at the grocer's or some other store and look at a jMdi; and 
a busha measure. 

Time and Cibculab Measubes.— Time wiU be very readily under- 
stood, and needs no special explanation. In Circular Measure dmw 
a circle, divide it into quadrants, degrees, and minutes, etc. Show that 
these are parts of the circumference, and that they differ in si^e in 
different circles, etc. 

A drill of this kind under measures will give pupils definite ideas 
of what they are committing, and will make these tables Interesting 
and thus easily retained. They will be no longer a list of abstract 
names, as they were at first to many of ua, \ral «£d3Qa!Si.^Qi^csi'9'^\s&. 
definite meanings. 



100 PRIMARY ARITHMETIC. 

LESSON I. 
Metuures of Money, 

Jl Denominate Number is a concrete number in 
which the unit is a measure; as ^feet, 5 pounds, 

2. A Measure is a unit by which quantity of magni- 
tude is expressed in numbers ; as yard, pound, etc. 

8* Denominate numbers are of eight kinds: Value, 
Weight, Length, Surface, Volume, Capacity, Time, and 
Angles or Arcs. 

UNITED STATES MONEY. 

4* Money is the measure of the value of things. It 

is of two kinds, coin and paper money. 

5« The legal money of the United States is called 

United States Money, 

table. 

10 mills (m.) . equal 1 cent, .... of. 

10 cents . . "1 dime, . . . . d. 

10 dimes . . "1 dollar, . . . $. 

10 dollars . . "1 eagle, . . . E, 

100 cents => 1 dollar; 25 cents »l^ dollar; 20 cents —H dollar; 
50 cents »>^ dollar; 75 cents = ^ dollar; 12^ cents ~y| dollar. 

MENTAL EXERCISES, 

1. If there are 10 cents in one dime, how many cents 
are there in 2 dimes ? In 3 dimes ? 

2. How many mills in 5 cents? In 6 cents? In 8 cents? 
In 12 cents? 

8. How many cents in 8 dimes ? In 7 dimes ? In 2 dol- 
lars ? In 5 dollars ? 

4. How many dimes in 40 cents ? 

Solution. — In 10 cents there is 1 dime, and in 40 cents there 
are as many dunes as lOis contained times in 40, which are 4. 
Therefore, etc. 

5. How many dimes in 60 cents ? In 70 cents ? In 90 
cents? 

6. How many dollars in 50 dimes? In 70 dimes? In 100 
cents ? In 500 centa ? 
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7. How many eagles in 30 dollars? In 50 dollars ? In 
80 dollars? In 200 dimes? 

WRITTEN EXERCISES, 

6. Eagles and dollars are read as a number of dollars. 
Dimes and cents are read as a number of cents. 

7* The dollar is indicated by the symbol $. Dollars 
and cents are separated by a point. Thus, $36.45 meanu 

86 dollars and 45 cents. 

Note.— When the 'cents are less than ten, we put a cipher between 
the point and the nnmber of cents. 

1. Write and read $28.75. 

Solution. — This is read 28 dollars and 75 cents. 



2. $12.50. 

3. $14.65. 

4. $35.25. 



8. $85.06i. 

9. $136.08^. 
10. $576,375. 



5. $40.50. 

6. $65.62j^. 

7. $75.37J. 

11. Write seven dollars and thirty-five cents. 

12. Write twenty-four dollars and forty-seven cents. 

13. Write 284 dollars and 75 cents. 

14. Write 375 dollars, 6 cents, dnd 5 mills. 

ENGLISH, OR STERLING MONEY. 

8. English, or Sterling Money, is the legal cur- 
rency of England. 

TABLE. 

4 farthings (far.) equal 1 penny, . , , d, 

12 pence ..." 1 shilling, . . . «. 

20 shillings . . ** 1 pound or sovereign, £. 

21 shillings . . " 1 guinea, . . . g, 

NoTB.— The Pound or Sovereign is worth S4.8665. A FloHn is worth 
2 shillings, and a Orown is worth 5 shillings. 

MENTAL EXERCISES, 

1. How many farthings in 2 pence? In 4 pence? In 6 
pence? In 8 pence? 

2. How many pence in 8 farthings? In 20 farthings? 
In 3 shillings? In 6 shillings ? 

3. How many shillings in 2 pounds? In 5 pounds? In 
24 pence? In 60 pence? 
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WRITTEN EXERCISES. 

1. How many farthings in 7 pence and 2 farthings? 

OPERATIOH. 

d. fas. 
Solution. — ^In one penny there are 4 farthings, 7 2 
and in 7 pence there are 7 times 4 fitrthings, or Jt 
88 farthings; and 28 fiftrthings plus 2 farti^ngs 26 
equal 30 fieirthings. 2 

30 

2. How many farthings in 15 d. and 8 far. ? 

3. How many pence in 18 s. and 8 d. ? 

4. How many pence in £8 148. and 10 d.? 

5* How many shillings and pence in 567 pence ? 

Solution. — ^There are 12 pence in one shilling, opebation. 

and in 567 x>ence there are as many shillings as 12 )567 
12 is contained times in 567, which are 47 shil- 47.3 ^ 

lings, and 3 pence remaining. 

6. How many shillings and pence in 2&5 pence ? 

7. How many pence and farthings in 1075 farthings? 

8. How many pounds and shillings in 1785 shillings? 

9. How many pounds, shillings and pence in 1150 d. ? 

Notes.— The money of Canada is the same as that of the United 
States. The unit of German money is the mark (Reichsmark), and is 
worth about 23i cents. The unit of French money is the JranCt worth 
19^ cents. 

LESSON II. 
MetMures of WeighU 

"X^'EASURES OF Weight are used to find how heavy 
a body is. There are three kinds: Troy Weight, 
Apothecaries* Weighi, and Avoirdupois Weight, 

TROY WEIGHT. 

3. Trot Weight is used in weighing gold, silver, 

jewels, etc. 

table. 

24 grains (gr,) . . equal 1 pennyweight, . pwL 
20 pennyweights . '' 1 ounce, . . 09, 
12 ounces . . " 1 pound, . . Jb* 
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MENTAL EXERCISES. 

1. How many grains in 2 pwt.? In4pwt.? InSpwt.? 
In 5 pwt. f 

2. How many pwt. in 8 oz.f In 5 oz.? In 4 oz.? In 48 
gr.? In72gr.? 

3. How many ounces in 8 pounds? In 5 pounds? In 
40 pwt.? In 60 pwt.? 

4. How many pounds in 24 ounces ? In 60 ounces ? 
In 84 ounces? In 96 oz<^? 

WRITTEN EXERCISES. 

1. How many grains in 8 pwt. and 12 gr. ? 

2. How many pennyweights in 17 oz. and 14 pwt.? 
3* How many ounces in 16 lb. and 18 oz. ? 

4. How many pwt. and grains in 275 grains? 
6. How many ounces and pwt. in 54 pwt. ? 
6. How many pwt. in 5 lb. 6 oz. and 10 pwt. ? 

APOTHECABIES' WEIGHT. 

3* Apothecaries' Weight is used in prescribing ahd 
mixing dry medicines. 

TABLK 

equal 1 scruple, . 9. 

" 1 dram, . 5. 

. " 1 ounce, . 3. 

" 1 pound, . lb. 

MENTAL EXERCISES. 

1. How many gr. in 8 scruples? In 5 scruples? In 1 
dram? In 2 drams? 

2. How many scruples in 4 drams? In 7 drams? In 
40 grains ? In 80 grains ? 

3. How many drams in 5 ounces? In 12 ounces? In 
12 scruples ? In 86 scruples ? 

4. How many ounces in 8 pounds? In 7 pounds? In 
40 drams ? In 88 drams ? 

6. How many pounds in 86 oimces? In 60 ounces T 
In 96 drams? 



20 grains (gr.) . 

8 scruples 

8 drams 
12 ounces 
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WRITTEN EXERCISES, 

1. How many grains in 79 and 18 gr.? 
2« How many scruples in 155 19 ? 

3. How many ounces in 16 lb 11 J ? 

4. How many scruples and grains in 277 gr. ? 

5. How many drams and ounces in 310 3? 

6. How many pounds, ounces and drams in 8009 ^ 

AVOIRDUPOIS WEIGHT. 

4. Avoirdupois Weight is used in weighing every- 
thing except jewels and the precious metals. 

TABLE. 

16 ounces . equal 1 pound, . . . Z&. 

100 pounds . " 1 hundredweight, . cwt. 

20 hundredweight " 1 ton, . . . . T. 
Note.— A quarter means one-fourth of a hundredweight. 

MENTAL EXERCISES, 

Vm How many ounces in 8 pounds? In 5 lb.? In 7 lb.? 
2« How many pounds in a quarter of flour? How many 
pounds in "half a hundred" of salt? 
8« How many pounds in 32 ounces ? In 80 ounces ?, 
4. Howmanyhundredweightin4T.? In6T.? InSOOlb.? 

WRITTEN EXERCISES, 

1. How many ounces in 10 lb. 15 oz. ? 

2. How many pounds in 16 cwt. 75 lb. ? 

8. How many hundredweight in 9T. 17 cwt. ? 
4. How many pounds and hundredweight in 7241b.? 
5* How many lb., oz. and cwt. in 1703 oz. ? 

♦ 

LESSON III. 

MeaaureB of Eattension, 

lyrEASURES OP Extension are used to find the 
lengthy mrface, and volvme of bodies. 
2. Measures of Extension are of three kinds : Long 
Meagwre, Surface Measure^ and CkiMc Measu/re. 
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LONG MEASURE. 
3. Long Measure is used for the general purpose of 
aieasuring length and distances. 

TABLE. 

12 inches (m.) . . . equal 1 foot, . . ft, 

3 feet "1 yard, . . yd, 

5 J yards, or 16} feet, . " 1 rod, . . rd, 

320 rods ...... "1 mile, . . mi. 

Note.— In measuring lamd and roadi we use a chain^ 4 rods long, 
ilivided into 100 litiki. In measuring goods sold by the yard, we 
divide the yard into AoZves, quMrteri^ eighths, etc. 

MENTAL EXEBCI8ES. • 

1. How many inches in 3 feet? In 5 feet? In 8 feet? 
In 2 yards? 

2. How many feet in 4 yards ? In 12 yards ? In 2 rods? 
In 48 inches ? 

3. How many yards in 2 rods ? In 4 rods ? In 7 rods ? 
In 36 feet? 

4. Draw an inch on the board; draw a foot; draw a 
yard Mark off in the school-room the length of a rod. 

WRITTEN EXERCISES. 

•I. How many inches in 9 ft. 6 in. ? 

2. How many feet in 4 rd. 5 yd. ? 

8. How many yards in 2 miles and 120 rods? 

4« How many feet and inches in 125 in. ? 

i»« How many yards in 72 in. ? In 156 in. ? 

B. How many miles and rods in 644 rd. ? 

SURFACE MEASURE. 
4. Surface or Square Measure is used in measuring 
mrfaces; as land, boards, papering, plastering, etc. 

TABLE. 

144 square inches (sq, in,) equal 1 square foot, . sq.ft, 
9 square feet ... " 1 square yard, . sq.yd. 
801 square yards ... "1 perch or sq. rod, P. 

160 perches "1 acre, .... J.. 

640 acres " 1 square loiL^^ * %!\,'W8w. 
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Vtfrm.—Jn measaring the area of land, we have 10,000 square linki 
■- 1 aquaze ch&iii, 10 square chains » 1 acre, 640 acres = 1 square 
mile. 

MENTAL KXXROJSKSL 

1. Mark off a square inch on the blackboard. 

2. Mark off a square foot on the blackboard. 

5. Mark off a square yard on the blackboard. Divide 
it into square feet. 

4. How many feet in the length of each side of a 
•quare yard? Show how many square feet in a square 
yard. 

5« Divide a square foot into square inches. How 
many square inches in a square foot? 

WRITTEN EXEBCI8E& 

1. How many square inches in 5 square feet? 

2. How many square feet in 12 square yards ? 

3. How many square yards in 8 square rods ? 
4« In 108 square feet how many square yards ? 
5« How many square feet in 1728 square inches ? 

6. How many acres in 960 square rods? 

CUBIC MEASURE. 

5. Cubic or Solid Measure is used in measuring 
things which have length, breadth, and thickness. 

TABLE. 

1728 cubic inches (en. in,) equal 1 cubic foot, . cu,ft, 
27 cubic feet .... "1 cubic yard, . cu, yd. 
16 cubic feet .... " 1 cord foot, . eft. 
8 cord feet, or 
128 cubic feet 

Note.— Let the teacher take special pains in explaining this table 
to the pupils. Show them a cubic inch ; draw a cubic foot and a 
cubic yard on the board. Make a cord of wood out of little stickSi 
etc. Snow also how the contents equal the products of the three 
dimensions. 

!• How many cubic feet in 8 cu. yd. ? Cubic yards in 
640cu. ft.? 

2. How many cubic feet in 6 cords ? How many cord 
feet in 12 corda ? 



[ . . "1 cord of wood, ed. 



I 
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LESSON IV. 

Mecutures of Capacity. 

J^EASURES OP Capacity are used to find the quan- 
tity of fluids and many dry substances. 

2. Measures of Capacity are of two kinds: Liquid 
Measure and Dry Measure, 

LIQUID MEASURE. 

3. Liquid Measure is used in measuring nearly all 

kinds of liquids. 

table. 

4 gills (ffi.) .... equal 1 pint, marked pt 

2 pints " 1 quart, " qt, 

4 quarts "1 gallon, " gal, 

31} gallons " 1 barrel, " bar. 

63 gallons ..... "1 hogshead, " hhd, 

MENTAL EXERCISES, 

1. How many gills in 6 pints? In 8 pints ? In 3 quarts? 
In 1 gallon ? 

2. How many pints in 12 quarts ? In 2 gallons ? In 44 
gills ? In 3 gallons ? 

3. How many quarts in 6 gallons? In 10 gallons? In 
20 pinte ? In 40 gills ? 

4« How many gallons in 2 barrels ? In 2 hhd. ? In 48 
quarts ? 

WRITTEN EXERCISES. 

1. How many pints in 17 qt. 1 pt.? 

2. How many quarts in 33 gal. 3 qt. ? 

8. How many gallons in 21 hhd. 20 gal. ? 

4. How many gal. in 120 pt. ? Hhd. in 275 qt. ? 

DRY MEASURE. 
4. Dry Measure is used in measuring dry substances, 
as grain, fruit, salt, coal, etc. 

table. 
2 pints [pt) . . . . equal 1 quart, marked cfi. 
8 quarts ..... " 1 peck, " pk. 

4 pecks "1 bu&hel^ , " \jw^ 
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MENTAL EXERCISES, 

!• How many pints in 5 quarts ? In 9 quarts ? In 1 
■peck? In 1 bushel? 

2. How many quarts in 3 pecks ? In 7 pecks ? In 8 
bushels ? In 24 pints ? 

3. How many pecks in 5 bushels ? In 10 bushels ? In 
24 quarts ? In 80 pints ? 

4. How many bushels in 12 pecks ? In 32 quarts ? In 
64 pints ? In 64 quarts ? 

5. How many pints in a peck ? How many pints in a 
bushel? How many quarts in a bushel? 

WRITTEN EXERCISES, 

1. How many pints in 17 qt. 1 pt. ? 

2. How many quarts in 1 bu. 8 pk. 5 qt.? 

3. How many pecks in 56 quarts? 

4. How many bushels in 120 pints ? 

LESSON V. 
MEASURES OF TIME AND CIRCLES. 

Measures of Time* 

'piME Measure is used for measuring time or dura- 
tion. 

TABLE. 

60 seconds (sec,) , . . equal 1 minute, . . • m. 

60 minutes "1 hour, . ^ . . . h. 

24 hours "1 day, . . . . dcu 

7 days ...... "1 week, .... wk. 

865 days, or ... ) .. ^ 

12 Jendar months 1 ' ^ ««^'°°'» y«*'' " »^- . 

100 years "1 century, . . . O. 

WRITTEN EXERCISES, 

1. How many seconds in 2 minutes ? In 3 minutes I 
In 4 minutes? 

2. How many minutes in 2 hours? In 8 hours? In 4 
hours? 
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8« How many hours in 2 days? In 8 days? In 4 days? 

4. How many days in 5 wk. 3 da. ? In 6 wk. 5 da. 7 In 
8 common years ? 

5. How many days in 144 hours ? In 216 hours ? How 
many days and hours in 800 hours ? 

The year is divided into 4 seasons — spring, tummer, au- 
tumn, and tointer — each consisting of three months. From the 
following table the pupil may learn the name of each month, 
the number of days in each, and the months belonging to each 
season. 

No. 07 Month. Names. 
f 8d month, March, 

Spring. ■< 4th month, April, 

(^ 5th month, May, 



Days. 
31. 

80. 

31. 

80. 
81. 
81. 



C 6th month, June, 
Summer. -< 7th month, July, 

(. 8th month, August, 

C 9th month, September, 80. 

Autumn. -< 10th month, October, 81. 

(. 11th month, November, 80. 

C 12th month, December, 31. 
Winter. -< 1st month, January, 81. 

(^ 2d month, February, 28, in leap year 29. 

The number of days in each month may be easily remembered 
by means of the following stanza : 

Thirty days hath September, 



April June, and November ; 
All the rest have thirty-one 
Excepting February alone, 



To which we twenty-eight assign. 
Till leap year gives it twenty-mnei 

CIRCULAK MEASURE. 

2. Circular Measure is used to measure arcs of 
circles, angles, etc. 

TABLE. 

equal 1 minute, , , . ^ 
1 degree, . . . ** 
1 sign, ... & 



60 seconds (^^) . . . 
60 minutes .... 
80 degrees .... 
12 signs, or 360 degrees 



<t 



i( 



ti 



1 circle. 



a 



I 
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WRITTEN EXERCISES. 

1. How many seconds in 4 minutes? In 5''? In 24^? 
In 8^ 36^^ ? 

2. How many minutes in 240 seconds ? How many 

minutes and seconds in 500 seconds? 

3. How many minutes in 6 degrees? In 6° 24^? In 
16** 36^ ? 

!:• How many degrees in 360 minutes? How many 
degrees and minutes in 650 minutes? 

MISCELLANEOUS TABLES. 



TABLE OF PAPER. 

24 sheets = 1 quire. 

20 quires = 1 ream. 

480 sheets = 1 ream. 



COUNTING. 

12 things = 1 dozen. 
12 dozen = 1 gross. 
12 gross = 1 great gross. 
20 things = 1 score. 

SIZES OF BOOKS. 

A sheet folded in 2 leaves makes a folio size. 

A sheet folded in 4 leaves '' a qwirto, or 4tOy size. 

A sheet folded in 8 leaves '* an octavo, or 8v0j size. 

A sheet folded in 12 leaves " a {^|^j^'. "^^ 

A sheet folded in 18 leaves ** an 18mo size. 
A sheet folded in 24 leaves '* a Him size. 

MENTAL EXERCISES. 

1. How many things in 5 dozen ? In 6 dozen ? How 
many dozen in 2 gross ? In 5 gross ? « 

2. How many dozen in 60 things ? In 72 things ? How 
many gross in 48 dozen? In 96 dozen ? 

3* How many years in 3 score? Years in "3 score and 
10 " ? Dozen in a great gross ? 

WRITTEN EXERCISES. 

1. How many pencils in a gross? Pens in a great gross? 

2. How many sheets in 4 quires ? In 3 quires and 10 
sheets ? Quires in 120 sheets ? In 4} reams ? 

8* How many sheets in 4 reams? Quires in 6} reams I 
Sheets in 3 reams and 4 quirea^ 
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SECTION VII. 

WEITTEN FRACTIONS. 

Ji FRACTION is expressed by two numbers, one writ- 
ten above the other, with a line between them. 

2. The number written below the line is called the 
DenornmcUoT of the fraction. The denominator denotes 
the number of equal parts into which the unit is divided* 

3. The number written above the line is called the 
Numerator. The numerator denotes the number of 
equal parts taken. 

4« A fraction whose value is less than a unit is called 
B, proper fraction ; as J, f, etc. 

5. A fraction whose value is equal to or greater than 
a unit is called an improper fraction ; as f, f, etc. 

NUMERATION AND NOTATION. 

1. Read the following fractions : 



1. f ; f. 
A. 



2. J;^ 



4. *; if. 



5. H; «. 



2. Write the following fractions : 
1. Fonr-fifths. 
2* Seven-eighths. 
3. Nine-twelfths. 



4* Eleven-sixteenths. 
5* Twelve-seventeenths. 
6. Thirteen-twentieths. 



PRINCIPLES OF FRACTIONS. 

6. We will now derive some of the principles of frac- 
tions, and use them in solving problems. 
1. Multiply the numerator of f by 2. 

Solution. — ^Multiplying the numerator of } oPfiSATiON. 
by 2, we have 6 fourths^ which is 2 times as 1x2^1. 
great as 3 faurtha. Hence the following 

Pbinciple I. — Multiplying the nwmeraior of a fradion 
by any n/umber muUipliea the fraction by that nuTnber. 



Multiply the fraction 
2. I by 4. Am, ^. 
8. ^ by 6. 



Multiply the fraction 
4. H by 7. 
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6. H by 15. 

7. if by 18. 



8- hi by 17. 
9. U by 21. 



1. Divide the numerator of J by 2. 

Solution. — ^Dividing the numerator of f hy opbratioit. 
2, we have 2 jl/tfc«, which is 1 half of 4 fifths. a ^. 2 = 1 
Hence the following ^ ^ 

Principle II. — Dividing the numerator of a fraction hy 
any number divider ihefradHcm hy thai number. 



Divide the fraction 
2. f by 2. Ans, f 

8. A by 4. 
4. « by 6. 
6. « by 6. 



Divide the fraction 

6. a by 3. 

7. if by 4. 

8. i*by7. 

9. If by 9. 



1. Multiply the denominator of f by 2. 

Solution. — Maltiplying the denominator by operation. 

2f we have 3 eighths, which is one-half as mach | x ^ = 1 
as Z fourths, since eighths are only half as mnch 
as fourths. Hence the following 

Principle III. — Multiplying the denominator of a fraction 

hy any number divides the fraction hy thai mmiber. 



Divide the fraction 
2. iby4. 
8. if by 6. 

4. I by 4. 

5. a by 6. 



Divide the fraction 

6. «by7. 

7. f by 4. 

8. ^ by 10. 

9. ii by 12. 



1. Divide the denominator of f by 2. 

Solution. — ^Dividing the denominator by 2, we have 3 halves, 
and 3 halves is twice as great as 3 fourths, since halves are twice 
as large as fourths. Hence the following 

Principle IV. — Dividing the denominator of a fraction 
hy any number multiplies the fraction hy thai number, 

m 

Multiply, by dividing the denominator, 



2. A by 2. 

8. fjby5. 

4. i by 3. 

S. H by 7. 



6. if by 12. 

7. fi by 11. 

8. Hby4. 
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1. Multiply both numerator and denominator of J by 2. 

Solution. — Multiplying both numerator and operation, 
denominator of f by 2, we have f; and this }Xf»t 
equals f , since we both multiplied and divided 
f by 2f and hence did not diange its value. Hence the fol- 
lowing 

Principle V. — Multiplying both numerator and denomi- 
nator of a fraction by the same nv/mber does not change the 
value of the fraction, 

Multipl}'^ both numerator arid denominator of 



2. t by 3. 
8. i by 5. 
4. I by .6. 



6. A by 7. 

6. It by 9. 

7. H by 10. 



1. Divide both numerator and denominator of J by 2. 

Solution. — Dividing both numerator and de- operation. 
nominator by 2, we have f ; and this equals |, t -^ f "= f 
since we both divided and multiplied f by 2, 
and hence did not change its value. Hence the following 

Principle VI. — Dividing both numerator and denorii. 
inator of a fraction by the same number does not changt 
the value of the fraction. 

Divide both numerator and denominator of 



2. « by 3. 

3. H by 5. 

4. tt by 6. 



5. ?«by7. 

6. U by 9. 

7. IM by 10. 



CASE L 
JRedueing Numbers to Fractiona, 

7« Changing the form of a fraction without changing 
its value is called Reduction, 

8. A whole number and a fraction written together 
form what is called a Mixed Number; as, 4J, 3f, etc. 

MENTAL EXERCISES, 

1. In 4f how many thirds? 

Solution. — In 1 there are f , and in 4 there are 4 times |, or 
y, and ^ plus f are V« Therefore in 4J there are ^. 

2. How many thirds in 6J? In 4} ? In 6^ ? In 7|? 

8. How many fourths in 3^? In 5f ? In 6J? In 7J? 

4. How many fifths in 2^? In 3|? In 4|? In 5t? 
8 
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5. How many sixths in 8^? In 4t? In 5J? In 6f ? 

6. How many eighths in 2^? In 3|? In 4|? In 6}? 

WRITTEN EXERCISES, 

1. Beduce 6f to fourths. 



Solution.— We multiply the 6 by the 4, 
which gives 24, and then add the 3, which 
makes 27, and write the 4 nnder it, and we 
have 6} equals ^. 



Beduce to improper fractions 



OPESATION. 

. _4 



2. 3|. 

3. 4f . 

6. 7f 



6. 8A:. 

7. 9t»ir. 

8. 10^. 

9. 16A. 



CASE n. 
Reducing JP^ttetians to Numbers, 

9. An improper fraction being greater than a unit can 
be reduced to a whole or mixed number. 

MENTAL EXERCISES, 

1. How many ones in Jjji-? 

Solution. — In one there are J, and in ^ there are as many 
ones as 3 is contained times in 11, which are 3}. Therefore in 
3^ there are 3}. • 

2. How many ones in J? In f ? Inf ? In ^t 

8. How many ones in y ? In ^1 In ^J In V^? 

4. How many ones in V ? In Jf ? In ^? In Jf ? 

5. How many ones in ^ ? In ^? In ^? In ^? 
'^. How many ones in ^? In ^? In ^? In ^1 

WRITTEN EXERCISES, 

1. Beduce ^ to a mixed number. 



Solution. — We divide the numerator 15 by 
the denominator 4, and have 3}. Therefore, 
y equals 3|. 

Beduce to a whole or mixed number 
2. V. 6. ^. 

8. ^. 7. t*. 

4. ^. 8. 4^. 

6.^, \ ^.^, 



OPEBATION. 

V 4 )15 

31 
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CASE III. 
Medueing FrtieHons to Higher Terms, 

10. A fraction is reduced to higher terms when it is 
changed to one having a larger numerator and denom- 
inator. 

MENTAL EXERCISES, 

1. How many eighths in }? 

Solution. — In cne there are {, and in \ there are i of 8 
eighths, or 2 eighths, and in | there are 3 times 2 eighths, or 
6 eighths. 

2. How many fourths in J? In f ? 

3. How many sixths in )? In ^? 

4. How many eighths in J? In |? 

5. How many ninths in f ? Tenths in | ? 

6. How many twelfths in J? In f? In J? In f? 

WRITTEN EXERCISES, 

1. How many twelfths in | ? 

Solution. — We multiply both numerator oPEaATiON. 
and denominator by 3. and we have | equal • . . .* 
A,Prin.V. J-iXi«A. 

Beduce 



2. I to 20ths. 

3. I to 12ths. 

4. \ to 16ths. 

5. f to 14ths. 



6. f to 18ths. 

7. ^ to 24ths. 

8. if to 44ths. 

9. .ii to roths. 



CASE IV. 
JRedueing JSV'aeHons to "Lower Temts* 

11. A fraction is reduced to lower terms when it iS 
changed to one having a smaller numerator and de- 
nominator. 

MENTAL EXERCISES, 

1. Reduce f to fourths. 

Solution. — In J there are f, and in f there are as many 
fourths as 2 is contained times in 6, which are 3. 



8* Reduce ^ to 3ds. 

3. Beduce f to 3ds. 

4. Beduce f to 4ths. 

6. Beduce ^ to halves. 



6. Beduce ^ to 4tlis. 
7« Beduce ^ to 6ths. 
8. Beduce ^ to 5ths. 



116 



PBIMABY ARITHMETIC. 



WRITTEN EXERCISES, 

1. Reduce ^ to. thirds. 

Solution. — ^We divide both numerator and opebation. 
denominator by 4, and we have A equals |. a\Jl = z 
Prin VI. ^* * 

Note.— A fraction is in its lowest terms when it can have no smaller 
numerator and denominator. 

Reduce to lowest terms 



2. f. 


6. M- 


10.fi. 


8. «. 


7-«. 


ii-M- 


*. «. 


8. M- 


12. H. 


5. «. 


». W- 


18. ,Sft. 



CASE V. 
Medueing to a Common JJenominator, 

When fractions have the same number for a de- 
nominator they are said to have a Common Denomr 
inator, 

^ MENTAL EXERCISES, 

1. Reduce i and ) to a common denominator. 

Solution. — ^A common denominator for halves and thirds is 
sixths. In one there are f , and in | there are } of f , or f , etc. 

Reduce to a common denominator 



2. ^ and |. 

3. 4 and f . 
4* ^ and f . 



s ^^^ h 



6-« 

6. f and f . 

7* I and f . 



WRITTEN EXERCISES, 

1. Reduce f and | to a common denominator. 

OPESATION. 

Solution.— We multiply both terms of f by 
5. the denominator of |, and have {i ; and mul- 
tiply both terms of | by 3, the denominator of 
if and have {i. 



2X5 

3X5 
4X3 

5X3 






Reduce to a common denominator 



2. I and |. 
8* I and f . 

4. iandf. 

5. f and f . 
60 I and {. 



7. f and f . 

8. f and |. 

9. I, I, and f. 
10. f , {, and i. 
!!• i> i. and f . 
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CASE VI. 
jlddiHon of F^aoHons. 

13. The process of finding the sum of two or more 
fractions is called Addition of Fractions, 

MENTAL EXEBCiaES, 

1. How many fourths in \ and }? 

Solution. — ^Two fourths and 3 fourths are 5 fourths, and j 
equals IJ. 

2. How many fifths in f and ^ ? 

3. How many sixths in ^ and f ? 

4. What is the sum of f and ^ ? 
5« What is the sum of f and } ? 

6. What is the sum of f and f ? 

7. How many fourths in J and J ? 

8. How many eighths in f and f ? 

WRITTEN EXERCISES. 

1. How many twelfths in | and |? 

Solution.— We first reduce the frac- opebation. 
tions to a common denominator: f equals i + i=»A + A — H 
A, and } = A ; aiid A plus ft equal J}. 

Find the sum of 



2. 1 and |. 




7. 1 and |. 


3. } and f 




8. ^ and |. 


4. 1 and f . 




9. 1 and f 


5. ^ and f . 




10. iJ and H. 


6. 1 and f 




11. it and if. 




CA8E VII. 




SubtraeHon of FrtietUms, 


14. The process of finding the difference of two frac- 


tions is called Subtraction of 


Fractions, 



MENTAL EXERCISES, 

1. How many fourths in f minus J ? 
Solution.— Three fourths minus 2 fourths leaves 1 fawrOL 

2. How many fifths in ^ minus | ? 
8. How many sixths in f minus | ? 
i. Subtract f from i, % fxom \, 
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5« Subtract ^ from f . ^ from ^. 
6. How many fourths in f minus J ? 
7* How many eighths in |- minus f ? 
8. How many twelfths in f minus f ? 

WRITTEN EXJEBQT8JSSL 

!• Subtract | from |. 

Solution.— We first reduce the frac- opkbation. 
tions to a common denommator : } equals J — f = A~~A = 
^f and j equals ^ , ^ minus ^ equals A. 

Subtract 



2. } from f . 

3. ) from f . 

4. I from f . 

5. ^ from ^. 



6. ^ from f . 

7. f from ^. 

8. f from ^. 

9. i^ from H- 
CASE vni. 



MulUplieation of FraeHona, 

15. The process of finding the product of two frac- 
tions is called MuUipUcation of Fractions. 



WRITTEN EXERCISES, 

!• Multiply f by |. 

Solution. — We multiply the numerators 5 
and 3 together, and have 15 ; we multiply the 
denominators 7 and 4, and have 28 : hence the 
product is Jf . 

Note.— The pupils should first be taught to do the work; after- 
wards the teacher may show them the reason for it. 



OPEBATION. 



Multiply 
2. i by J. 
8. *byf 
4- * by A. 
6. A by f 
6-fbyf 

7. Hbyf. 



8-^byH. 
»• Abyi^. 

10. A by «. 
11- f by H. 

12. A by A. 

13. A by if. 



CASE IX. 



IHvisian of F^uuAions, 

16. The process of finding the quotient of two frao- 
tions IB called IHvision of Fractious. 
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WRITTEN EXERCISER 

1. Divide J by f. 

Solution.— We invert tlie divisor and 
multiply the fractions, and have ixf» 
which eqnals Jf . 

Note.— The pupils should first be taught to do the work; after- 
wards, when they are old enough, the reason for the method may 
be esqplained. 

Divide 



OPESATION. 



2. tbyf. 
8. f by f . 
*• Aby*. 
6. Aby|. 

6. fbyf. 

7. A by A- 



8- AbyA. 

»-Aby«. 
10. A by «. 
!!• A by A. 

12. fi by A. 
IB. its by A. 



CASE X. 

17* To reduce compound frcustums to simple frcu> 
tiona, 

18. A CoMPOXTND FsAcnoN is a fraction of a frac- 
tion ; as j^ of f . 
1. Whatisf of i? 

Solution. — } of f » A, since multiply- 
ing the denominator of a fraction by 3 operation. 
divides the fraction by 3; and if | of ^ 1x4-.^^^ — A 
"■A» § of t equals 2 times A» which are ' ' 3X5 "* 
A. f^m this solution we have the following 

BuLE. — Multiply the numerators together and the denom- 
inators together, 

WRITTEN EXERCISES, 

What is 



WhsCtis 
2. i of t? 
8. fof J? 
4. ♦of il? 
6. f of H? 
e. fof A? 



Ans, H, 



7. HofM? 

8. f of f of I? 

9. ♦ of A of «? 

10. {of|of H? 

11. f offofW? 



12. A had | of a ton of hay, and sold his neighbor | 
of it; how much did he sell? 
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Solution. — ^If A had f of a ton of hay, and opebation. 
sold his neighbor | of it, he sold his neighbor i X | = A 
f of t of a ton, which is ^ of a ton. 

18. A boy picked f of a bushel of strawberries, and 
sold f of them ; how many did he sell? 

14. A man had f of a bushel of barley, and sold { of 
it ; how much did he sell ? 

15. A little girl had \ of a melon, and gave her brother 
f of it; how much did her brother receive? 

16. Says Jennie to Kate, My father owns f of f of | 
of a ship ; what part of the ship did he own ? 

CASE XI. 

19* To reduce complex frcustwM to mwple fractioris, 

20. A Complex Fraction is one whose numerator 
or denominator, or both, are fractionaL 

2 

1. Beduce | to a simple fraction. 

Solution. — ^This fraction means opebation. 

that I is to |)e divided by f, and in- J^«.i_2n^b^b 

verting the divisor and multiplying, ± ' » a -^ * t 
we have f X i which equals f . 

Rule. — RedAice mixed numbers, if any, to fractions, and 
rmUtiply the numerator of the complex fraction by its de- 
nominator inverted. 

Note.— We may also multiplv the numerator of the upper frac- 
tion by the denominator oi the lower fraction, and the denom- 
inator of the upper fraction by the numerator of the lower frac- 
tion. 

WRITTEN EXERCISES. 

lofl 



2. Reduce I . 

4 
8. Reduce , . 

4 
4« Beduce r:. 

6* Beduce ^. 



6. Reduce ^i • 

of 

7. Reduce J— 7^. 

*of # 



8« Reduce 



5L 



2 + If 



9. Reduce ^^. 
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SECTION VII. 
DECIUAI/ FBACnONS. 
A, Decimal Fraction is a number of the deciniEtl di- 
visions of a unit ; that is, a number of tenthi, hun- 
dredths, etc. 

S. A decimal fraction is usually expressed by placing 
a point before the numerator and omitting the denom- 
inator. Thus .5 represents ■^•, .05 represents jg^, etc. 
S. The point is called the deamal point, or aeparor 
trix. The decimal fraction thus expressed ia c-alled a 
demmaL 

4. The method of expressing decimal fractions is but 
an extension of the method of notation for integers. 
This method, as applied to integers and fractions, is 
exhibited in the following' 

NOMEEATION AND NOTATION TABLE. 

I .1 

Names. i.^'^S'l'S "^ ■^'Bo-iJ^ 

66666666 .6666666 
Places. 4 -3 -S rS" 5 -o -rJ ^ -a -c -S" ■S -3 -3 5 

£IX£^iZ<:!ISS9 IX NUltERATION. 

1. Bead the decimal .36. 

Solution.— This eipresses Z tenths and 6 hundredths ; or, 
■incQ 3 tenths equal 30 bandiedtEu, and 30 hnndiedths plus 6 
hnndiedtha eqniu 36 bandredtha, it tog.^ t^aa'Hib -t«i&. '^ ^^^oii- 
dredtbt. 
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Rule I. — Begin ai tenths, and read each term in order 
toward the right, giving it its proper denomination. 

Rule II. — Read the deoivruil a^ a whole ntmiber, and give 
U the denomination of the last term on the right. 

Read the following decimals : 



2. .45. 


6. .046. 


10. 2.0123. 


8. .83. 


7. .007. 


11. 4.2057. 


4. .126. 


8. .3216. 


12. 13.0205. 


6. .324. 


9. .1357. 


18. 27.0027. 



EXERCmsa IN NOTATION. 

I. Express 25 hundredths in the form of a decimal. 

Solution. — ^25 hundredths equal 2 tenths and 5 hundredths, 
and this is expressed b^ writing a decimal point before 25, thus, 
.25. Hence the following 

Rule. — Write the decimal oa we wotdd a whole nwnber, 

and place the decimal point so as to give each term its 

proper place, using ciphers after ike dedmal point when 

necessary. 

Express the following in decimal form : 

2. Thirty-four hundredths. 

8. Seventy-five hundredths. 

4. Two-tenths and six-hundredths. 

5. Twenty-five thousandths. 

6. Four-tenths and 7-thou8andths. 

7. Seven-tenths and 8-thousandths. 

8. Five hundred and 25-th ousandths. 

9. Three-tenths and 7 ten-thousandths. 
10. Six hundredths and 8-millionths. 

II. Four hundred and ninety-six millionths. 

PRINCIPLES. 

1. Moving the decimal point one place toward the right 
m/uMplies by 10; two places, by 100, etc. 

2. Moving the decimal point one place toward the 2^ 
divides by 10; two places, by 100, etc. 

8. Placing a cipher between the decimal point and a ded- 
vial divides the decimal by 10. 
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EEDUCTION OF DECIMALS. 

5. The ReduetUm of Dedmcds is the process of chang- 
ing their form without changing their value. 

0. There are two cases : 

1. To reduce decimals to common fractions. 

2. To reduce common fractions to decimals. 

CASE L 

7« To reduce a decimal to a common fraction, 
!• Reduce .45 to a common fraction. 

Solution. — .45 expressed in the form of a operation. 
common fraction is ^V^y which, reduced to its .45 = ^j\r 
lowest terms, equals ^. Hence the =^ 

BuLE. — Write the den^yminatorv/nderthe dedm^al, omitting 
the decimal pointy and reduce the oonvmon fraction to iia 
lowest terms, 

Reduce the following decimals to common fractions : 



2. .35. 


An.8, -j^. 


6. 9.75. 


8. .48. 


Am, if. 


7. .725. 


4. .125. 


^ 


8. .075. 


5. .625. 


4 


9. .0125. 



OASE n. 
8. To reduce a common fraction to a decimal, 
1. Reduce f to a decimal. 

Solution. — f equals i of 3. 3 equals 30 opkbation. 

tenths, and ^ of 30 tenths is 7 tenths and 2 a a. 1 of 3 — 

tenths remaining; 2 tenths equals 20 hun- 4)3 oo "" 

dredths, and | of 20 hundredths is 5 hun- ^ 

dredths ; hence } « .75. • ' ^ 

Rule. — ^I. Annex ciphers to the numeraior, and divide by 
the denominator, 

J^,'^Point off OA many decimal places in the quotient as 
there are ciphers used. 

Reduce the following common fractions to decimals : 



2. i. 
8. f 

5. f 



6.. A. 

7. A. 

8. «. 
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ADDITION OF DECIMALS. 

9. Addition of Decimals is the process of finding the 
sum of two or more decimals. 

1. What is the siim of 7.6, 18.25, 21.36 and 47.45 ? 

Solution. — ^We write the numbers so that operation 
terms of the same order shall stand in the tiow. 

same column, and begin at the right to add. '^•5 

5 hundredths, plus 6 hundredths, plus 5 hun- 18.25 

dredths, equal 16 hundredths, which equal 1 21.36 

tenth and 6 hundredths ; we write the 6 hun- "^7.45 

dredths, and add the 1 tenth to the next sum. 94.56 

4 tenths, plus 3 tenths, plus 2 tenths, plus 5 
tenths, are 14 tenths, and 1 tenth added are 15 tenths, which 
equal 1 unit and 5 tenths : we write the 5 tenths and add the 1 
unit to the sum of the units, etc. 

Rule. — ^I. Write the ntmibers so that terms of the same 
order shaU stand in the same colwntn, 

II. Add as in whole numbers, and place the decimal point 
between the units and the tenths of the sum, 

2. Find the sum of 12.05, 33.24, 47.62, 96.47. 
8. Find the sum of 76.24, 89.45, 36.40, 85.75. 

4. Find the sum of 79.76, 85.08, 95.42, 237.675. 

5. Add 18.79, 147.072, 856.709, 185.8761, 397.05784. 

6. Add 59.874, 435.095, 672.328, 976.309, 8467.500843. 

7. Add 9 and 7 tenths, 41 and 8 hundredths, 75 and 54 
hundredths, 128 and 187 thousandths. 

8. Add 76 and 49 hundredths, 127 and 49 thousandths, 
496 and 167 thousandths, 985 and 98 ten-thousandths, 
and 99 and 99 hundred-thousandths. 

SUBTRACTION OF DECIMALS. 

10. Subtraction of Decimals is the process of finding 
the difference between two decimals. 

1. From 67.35 take 42.63. 

Solution.— We write the numbers so that opebatiow 
terms of the same order stand in the same ' 

column, and begin at the right to subtract. 3 67.35 

hundredths from 5 hundredths leave 2 hun- ^.63 

dredths; 6 tenths we cannot subtract from 3 24.72 

tenths; we therefore take 1 unit from the 7 
anits, which with 3 tenths equal 1^ t«vitha; 6 tenths from 13 
tenths leave 7 tenths, etc 
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Rule. — ^I. Write the subtrahend under the minuend^ se 
hat terms of the same order stand in the sa/me column, 

II. Subtract as in whole numbers, and pkice the decimal 
point between the waits and tenths of the remainder, 

2. From 63.72 take 25.81. 

3. From 96.32 take 73.15. 

4. From 123.16 take 75.84. 

5. From 247.125 take 167.183. 

6. From 1 and 1 tenth take 1 tenth and 1 thousandth. 

7. From 2 and 2 hundredths take 2 tenths and 2 thou- 
sandths. 

8. From 3 tenths take 8 ten-thousandths. 

9. From 7 take 7 tenths and 707 millionths. 

MULTIPLICATION OF DECIMALS. 
11. Multiplication of Dedmdls is the process of multi- 
plying when one or both terms are decimals. 
1. Multiply 7.23 by .46. 

Solution. — ^Multiplying as in whole num- ^„„„.^^^„ 

bers, we have 33258; now, if the multiplicand opk»^tion. 
alone were hundredths, the product would be 7.23 

one-hundredth of this, or 332.58 ; but since the .46 

multiplier is also hundredths, the product is 4333 

one-hundredth of 332.58, which, by moving the 2892 

decimal point two places to the left, becomes oqokq 

3.3258. "^-^^^ 

Rule. — Multiply oa in whole mmibers, and from the 

right of the product point off as many decimal places as 

there are in both multiplier and multiplicand, prefixing 

ciphers when necessary, 

WRITTEN EXERCISEa, 



Multiply 
2. 16.17 by .18. 
8. 26.18 by ^. 
4, 63.46 by .35. 
6. 67.38 by 1.26. 

6. 138.25 by 2.47. 

7. 466.72 by 6.29. 



Multiply 

8. 407.03 by 7.35. 

9. 620.75 by 12.36. 
10. 725.82 by 23.08. 
11; .00723 by .0317. 
12. 1.0309 by .00321. 
IB* ,005^7 b^ .050^^ 
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DIVISION OF DECIMALS. 

12. Division of Dedmdla is the process of dividing 

when one or both terms are decimals. 

1. Divide 7.8315 by 2.27. 

Solution. — ^Dividing as in whole nnmbexSy 
we obtain ' a quotient of 345 ; and since thB opebation. 
dividend is the product of the divisor and quo- n 917x17 001 r/o ^e 
tient, the number of decimal places in the '^•-^'^'•gAo^.^-w 
dividend must equal the number in the divi- 77;^ 
sor and quotient ; hence the number of deci- ^ ^^1 
mal places in the quotient must equal the ^^ 

number of decimal places in the dividend di- 1135 

minished by the number in the divisor ; hence 1135 

there should be four minus tioOf or two deci- 
mal places in the quotient, therefore the quotient is 3.45. 

^ Rule. — Divide as in whole nwmbers, and point off as 
many decimal places in the quotient as the nvm\beT of deci- 
mul places in the dividend exceeds the n/uniber in the divi- 

sor. 

Notes.— 1. When there are not as many decimal places In the divi- 
dend as in the divisor, annex ciphers to make the number of places 
equal. 

2. When the number of fig^ures in the quotient is less than the ex- 
cess of the decimal places in the dividend over those in the divisor, 
ciphers must be prefixed to the quotient. . 

WRITTEN EXERCISES. 



Divide 

2. 25.1328 by 8. 
8. 14.1872 by 4.6. 
4. 196.1875 by 10.75. 
6. 65.9736 by 3.1416. 
6. 2450.448 by .5236. 



Divide 

7. 2748.9 by .7854. 

8. 18.1771 by 27.13. 

9. 127.328 by .07958. 

10, 15.90435 by 20.25. 

11. 352.0625 by 32.75. 



UNITED STATES MONEY. 

13. United States Money is expressed in a decimal 
system. 

14. The several denominations are miUSf oenis^ dimes, 
dollars, and eagles. 

15. The Dollar is the unit; the dirne \s^of & dol- 
lar, the cent j^ of a dollar, the miU ^^ o^ ^ dollar. 

IO» The dime is written as lenlVia, the cent as hun- 
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dredths, etc., the decimal point being placed between 
dollars and dimes. 

17. Dollars and eagles are read as a number of dol- 
lars, and dimes and cents as a number of cents. 

EXEBCISEa IN NUMEMA TION. ' 

1. Write and read $24.75. 

Solution. — ^The pupil will write this upon the slate or black- 
board, and say : This is read, 24 dollars, 7 dimes, and 5 cents ; 
or, 24 dollars and 75 cents. 

The pupil will read the following : 



2. $14.25. 
8. $24.67. 

4. $19.84. 

5. $28,574. 

6. $48.50. 



7. $50.06. 

8. $48,408. 

9. $96,004. 

10, $105,076. 

11, $976,705. 



EXERCI8ES IN NOTATION 



1« Write six dollars and 
twenty-five cents. 

2. Write twenty-five dollars 
and thirty-six cents. 

3. Write eight dollars, forty- 
five cents, and six mills. 

4# Write twenty dollars, sev- 
enty-five cents, and two mills. 



5« Write six eagles, seven 
dollars, and eighty-fonr cents. 

6. Write four dollars, six 
dimes, and seven cents. 

?• Write 25 dollars, five 
cents, and eight mills. 

8« Write 35 eagles, 8 dollars, 
6 cents, and 5 mills. 



REDUCTION OF UNITED STATES MONEY. 

18. Beduction is the process of changing the denomi- 
nation without changing the value. 

19. From the table on page 100 we derive the follow- 
ing principles : 

1. To reduce cents to mills, annex one cipher. 

2. To reduce dollars to cents, annex two ciphers. 

8. To reduce dollars to mills, annex three ciphers. 

Note.— To reduce a number of dollars and cents to cents, we ro- 
move the decimal point; thus, 95.24 » 524 cents. 

CASE I. 

20. To reduce to lower denominations, 
1. Reduce 6 dollars to cents. 
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Solution.— In 1 dollar there are 100 cents ; operation. 
hence, in 6 dollars there are 6 times 100 cents, $6 => 600 cents, 
ur 600 cents ; or we annex two ciphers. 

Reduce 

2. $18 to cents. 

3. $24 to cents. 

4. $385 to cents. 
6. $27 to mills. . 



6. 85 cents to mills. 

7. $5.47 to cents. 

8. $27.06 to cents. 

9. $9,607 to mills. 



CASE n. 

21. 2b reduce to higher denominatums, 

23. From the table we have the following principles: 

1. To reduce cents to doUarSy place the point two places 
from the right, 

2. To reduce mills to doUarSy place the point three 
places from the rigid. 

!• Reduce 2347 cents to dollars. 

Solution. — ^Placing the point two places opebATIon. 
from the right, we find 2347 cents equals 2347 cents 
123.47. - $23.47. 

2. Reduce 845 cents to dollars. 

3. Reduce 2835 cents to dollars. ' 

4. Reduce 46785 cents to dollars. 

5. Reduce 7895 mills to dollars. 

6. Reduce 27065 mills to dollars. 
?• Reduce 4800 cents to dollars. 
8. Reduce 9600 mills to dollars. 

ADDITION OF UNITED STATES MONEY. 

23. Addition of United States Money is performed like 
addition of simple numbers. 
1. Find the sum of $24.36, $96.58, and $75.42. ^ 

Solution. — ^We write dollars under dollars opebatiok. 

and cents under cents, and commence at the $24.36 

right to add. 2 and 8 are 10, and 6 are 16 cents, 96.58 

which equals 6 cents and 1 dime ; we write the 75.42 

6 cents under the column of cents, and add the $196^ 
1 dime to the next column, etc. 
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BxrZiS. — ^L Write dollars wider dollarsj cents wider 
cento, etc. 

n. Add CL8 in simple nwnbers^ and place (he point 
between dolla/ra and cents in the sum, 

WRITTEN BXERCJBE& 

2. Add $48.56, $39.46, $24.67, and $81.09. 

8. Add $23.84, $97.36, $52.75, and $98.27. 

4. Add $73.75, $48.56, $39.87, and $75.48. 

6. Add $46,375, $97,283, $72,475, and $8,396. 

6. Add $156.96, $284,076, $9.27, and $85,735. 

?• A man bought a cow for $24.75, a horse for $150.50, 
a wagon for $287.75, and a carriage for $375.87 ; how 
much did he pay for all? 

8. A merchant bought flour for $57.35, some calico for 
$96.87, some cloth for $84.50, some boots for $52.87, and 
some muslin for $75.75; what did they all cost? 

9. A tailor sold a coat for $34.75, a vest for $8.50, a 
cloak tot $52.25, a pair of pants for $9.75, and some other 
things for $28.45; what did he receive for all? 

10. I bought a table for $18.25, a looking-glass for 
$25.75, a bedstead for $36.50, a bureau for $46.25 ; what 
did they all cost? 

11. A owes $624.30, B owes $467.56, C owes $359.45, 
D owes $95.12, E owes $43.84, F owes $27.75, G owes 
$968.47, H owes $7.75; required the sum of their debts. 

SUBTRACTION OF UNITED STATES MONEY. 

24. 8vbtracti(m of United States Money is performed 
like subtraction of simple numbers. 

1. Subtract $21.48 from $46.73. 

Solution.— -We cannot subtract 8 cents opbration. 

from 3 cents, hence we add 10 cents to 3 cents, ^^^ 73 

making 13 cents : 8 cents from 13 cents leave 27 48 

5 cents. Now, since we added 10 cents, or 1 •io^ 

dime, to the minuend, we must add 1 dime to fi».» 
the 4 dimes, making 5 dimes: 6 dimes from 7 
dimes leaves 2 dimes, etc. 

9 ' 
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Btjle. — ^I. Write dollars under dollarSy cents under 
cento, Uc. 

II. SubProM, CL8 in simple numbers, and pUice the paM 
bettoeen doUanrs and cents in the remainder. 

WRITTEN JBXJSBCIBJE& 

(2) (8) (4) (6) 

178.25 $57.52 $96.43 $75.75 

13.16 23.28 28.14 23.28 

6. From $129.39 take $48.91. 

7. Find the difference between $234.16 and $471.24. 

8. A man bought a horse for $234.50, and sold it for 
$228.25; what did he lose? 

9« A merchant bought cloth for $96.75, and sold it 
for $110.29; what did he gain? 

10. A bought a farm for $3640.25, and sold it for 
$4000; what did he gain? 

11. My house cost $3480.75, and I sold it for $4000.50; 
what did I gain? 

12. My horse cost $240.50, and my carriage cost 
$386.25; I sold them for $680.50; what did I gain? 

13. A mercl)ant bought cloth for $325.50, muslin for 
$436.75, and flour for $625.80; he sold it aU for $1300; 
how much did he lose? 

14. I paid $4637.25 for a farm, $3675.25 for build- 
ing a house, and $2896.87 for building a bam; I sold 
my property for $13000; how much did I gain? 

15. I paid $246.75 for a horse, $325.45 for a mule, 
$42.25 for an ox, $37.50 for a cow; I sold them all for 
$603.50; what was the loss? 

MULTIPLICATION OP UNITED STATES MONET. 

85* Multiplication of United States Money is per- 
foimed like multiplication of simple numbers. 

1^ Multiply $36.25 by^. 
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SoiiTinoN.— Three times 5 cents are 15 cents, opbratiov. 

which equal 1 dime and 6 cents; we write the S36.25 

6 cents, and reserve the 1 dime to add to tlie 3 

next inx)duct 3 times 2 dimes are 6 dimes, ■ 

and 6 dimes pins 1 dime are 7 dimes, etc f 108. 75 

B,xsTJ&.'^MyU%ply as in simple nufnbersy cMd -place the 
paint bettoeen dollars and cento. 
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Multiply 
2. 126.14 by 4. 
8. $37.27 by 6. 

4. $48.96 by 7. 

5. $37.52 by 8. 

6. $79.36 by 9. 



Multiply 

7. $48.25 by 12. 

8. $72.27 by 13. 

9. $85.58 by 15. 

10. $92.83 by 32. 

11. $75.32 by 46. 



12. If one yard of cloth cost $3.25, what cost 5 yards? 
18. What will 12 horses cost at the rate of $150.75 
apiece? 

14. A man bought 27 oxen at the rate of $36.25 each; 
what did they cost? 

15. A farmer sold 325 bushels of wheat at $1.25 a 
bushel; how much did he receive for it? 

III. A miller sold 472 barrels of flour at $7.87 a barrel; 
how much did he receive for it? 

17. A man bought 47 cows to"t $24.30 each, and sold 
them for $28.10 each; what was the gain? 

18. A drover boi^ght 247 horses for $130.75 each, and 
sold them for $180.30 each; what did he gain? 

. 19. A farmer bought 327 acres of land at $76.25 an 
acre, and sold it for $92.50 an acre; what did he gain? 

DIVISION OF UNITED STATES MON^Y. 

26* IHviskm of United SUOee Money is performed like 
division of simple numbers. 

CASE I. 

' k7« To divide a number into equal parts. 
1. Divide $7.32 in 3 equal wc^^^ ^"t ^^^ ^ Nis^si^ 
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SoLtmoH.— 1 third of 7 dollars is 2 dollars, ofexultiov* 

and 1 dollar remaixiinff: 1 dollar equals 10 3N$7 32 

dimes, which, added tod aimes, equal 13 dtmM. iJ.. m 

1 thbd of 13 dimes equals 4 dimes, and 1 dime «^^ -^^^^ 
remaining, etc. 

Buuk^-iKvide as isn, simple ntunders, <md place ih€ 

paint between dollars and cents. 

WRITTBir EXBMOmE& 

2. Divide $9.24 into 4 equal parts. 
8. Divide $7.25 into 5 equal parts. 

4. Divide $17.22 into 6 equal parts. 

5. If 7 pigs cost $36.75, what will one pig cost? 

6. If 8 cows cost $172.80, what will one cow cost? 

7. If 3 oxen cost $325.20, what will 5 oxen cost? 

8. If 7 hens cost $3.15, what will 12 hens cost? 

9. What cost 15 sheep, if 4 sheep cost $29.24? 

10. What cost 25 pounds of butter, if 7 lb. cost $2.38? 

11. What cost 34 acres of land, if 12 acres eost $5.04? 

12. What cost 28 cows, if 35 cows cost $987? 
18. What cost 75 oxen, if 38 oxen cost $1615? 
14. What cost 234 hens, if 75 hens cost $25.50? 

CASE IL 

88. To divide one sum of money by another, 

1. Divide $736 by $4. 

OFERATIOBT. 

Solution.— Dividing $736 by H we have 4)786 
!«*. IS 

BuLE. — Bed^ice both sums to the same denominatioi^ 
and divide as in simple numbers. 

WMITTBN BXBRCJBB& 

2. Divide $9600 by $16. 

8. Divide 728 cents by 4 cents. 

4. Divide $26325 by 81 dollars. 

5. At 42 dollars each, how many oxen can be bons^t 
for $3276? 

6. At $3.25 apiece, how many pigs can you buj for 
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!• A earned $3.75 a day; how manj days did lie work 
to earn $78.75? 

8. A drover paid $6972 for hanea, at $145.25 apiece; 
how many did he buy? 

9. How many cords of wood can you buy for $312, at 
$3.25 a cord? 

10. William earned $3.25 a day, and paid 75 cents for 
board; in how many days would he save $912.50? 

11. A merchant paid $853.25 for a case of silk, includ- 
ing $1.25, cost of box. How many pieces of silk were in 
the case, if it cost $53.25 a piece? 

MmCELLANEOXTS EXAMPLSS, 

1. What cost 43.45 acres of land, at $38.50 an acre? 

2. What cost 57.75 tons of hay, at $12.25 a ton? 

8. If 31.25 yards of muslin cost $7.8125; how much is 
that a yard? 

4. A man sold 85.25 pounds of butter for $5.875 ; how 
much is that a pound? 

5. There are 7.92 inches in a link; how many inches 
in 990 links? 

6. There are 31.5 gallons in a barrel; how many barrels 
hi 2756.25 gallons? 

7. If 14.5 yards of cloth cost $68,875, how much is 
that a yard? 

8. If a man walk 112.1184 miles m 9.16 days, how 
many miles does he walk each day? 

9. How many yards of cloth, at $4.28 a yard, can a 
person buy for $156.22? 

10. What is the value of 54.6 multiplied by 80.5, and 
ti)e product divided by 2? 

11. The circumference of a water-wheel is 64 feet, and 
the diameter equals this divided by 3.1416 ; required the 
diameter. 

12. If 25.5 yards of cloth cost $195,375, how much 
will 45.25 yards cost? 
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18. If an imperial gallon contains 277.274 cubic inches, 
how many cubic inches in 328.55 gallons? 

14. A gallon of distilled water weighs 8.83888 pounds; 
how many gallons in 1000 pounds of such water? 

15. A cubic inch of water weighs 252.458 grains; how 
many cubic inches in 157786.25 grains? 

16. A drew 41.25 barrels^ of 31.5 gallons each, from a 
cistern containing 2000 gallons; how much remained? 

17. A bought 78.25 acres of land at $128.50 an acre, 
and sold it for $9781.25; what was the loss on each acre? 

BILLS AND ACCOUNTS. 

SO« A Bill of Goods is a written statement of goods 
sold, giving the place, date, names of buyer and seller, 
quantity, price, and entire cost. 

81* An Account is a written statement of the debts 
and the credits of business transactions. 

82. The party who owes is the debtor; the party who 
is owed is the creditor, A bill is made out by the fol- 
lowing 

RxjLE. — ^I. Find the cost of the several items by mutti" 
plying the price of each by the quantity^ and take the sum 
of the several products, 

n. In an Aoooxnrr^ find the differevux between the debU 
and credit amounts. 

Make out the following bills: 

(1«) 2£%llersville, May 8, 1864, 

Mr. Harry Bowmany 

Bought of RENBT MABTIN, 



8 
12 
16 



yds, of muslin^ at ^0;f7, 
" of cloth, " 2,97, 
" of silk, " 1,62, 

Am^mnt (2ue, 
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186 



(20 
Theo. MiUeTy 



Limcaster^ April 6^ 1864m 
Bought of DANIEL MOONET, 



S7 
4S 
fS8 



pairs hooU^ <xt fS.SS^ 
" gaiterSy " 8.76^ 
" slippers, " 1.87, 
" ru66er«, " l.$5, 



AmourU due, 

Beceived Payment, 
Theo. Miller. 




(8.) 
John J. Brooks, 



JVew York, Dec 17, 186M. 
BOfught of CHABLE8 HOTT, 



98 

97 

H6 



hhls. of flour, at $7.85, 
lbs. of beef, " O.iSB, 
yds. of cloth, " 18.75, 
6u. ofwhecU, " 1.12, 



Amount, 
Beceived Payment, 

Charles HoyU 




John Smith, 



In a^ccount with Jas. Wilson, 



1876. 

Jan, 
Feb. 



Jan. 
Feb. 



1 
6 



7 



Dr. 

To7B lbs.ofsugar,atfO.S5, 
" 47 yds. of cloth, " 8.25, 

Or. 

By 75 bu. of com, at $0.78, 
'^ 88 bu. of apples,'' 1.25, 



f 



f 



i 
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(6.) 
Mr. Henry J^omam, 



Fhiladelphia^ April i, 18$b. 
lb EdtDin Lambom. 



1860. 

Jan. 
Jan. 
Jan, 

I860. 

Jan. 
Jan. 
Feb. 



4 
10 

SO 



S 
IS 

\S4 



Dr. 

Tol45bu. wheats at fl.SS. 

1.05, 
0.66, 



" 176 " 



rye, 
oats. 

Or. 

By 45 yds. cloth, 
'' 7S " silk, 






(C 



at $3.65, 
S.1S, 



a 



f 




t 



80 " eosstmere, 1.75, 
Balance due, 

Beceived Payment, 

Sdujin Lamhom. 

6. Mr. Chas. Hood bought of G. H. Garden & Co. 5 
dozen Ladies' Cotton Gloves at 80 cents a dozen; 3 dozen 
Ladies' Lisle Gloves at $4.50 a dozen; 3 dozen Ladies' 
Colored Gauntlets at $15 a dozen; and 6 dozen Gent's 
White Eld Gloves, at $11 a dozen; required his bilL 

7. James Jones bought of Thomas Potts, 2 pieces of 
Alpaca, 54 yd. each, at $.87^ a yard; 3 pieces of French 
Merino, 42 yd. each, at $1.10 a yard; 2 pieces Silk and 
Wool Poplin, 45 yd. each, at $1.05 a yard; 1 piece Blue 
Barege, 25 yd. at 45 cents a yard; he paid $50 cash; make 
out bill and show the balance stOl due. 

KoTB.— The pupils wUl make out these last two bills In fbA fikiiiis 
shown by the previous examples. 



PBXMABT ABITHMBTIO. 18) 

SECTION VIII. 

SECONDARY OPERATIONS 

INTRODUCTION. 

SuggesHong to the Teaeher* 

PUPILS can be led to the Ideaa of this section as Is Indleated hj 
the following qnestions : 
L What numbers multiplied together will produce 4T 6T ST 10? 
12T 14T 16T 18? 20? 24? 

2. What numbers can be eompowd out of the numbers 2 and 8? 
8 and 5? 2, 8, and 6? 8, 4, and 6? 2, 8, and 5? 

3. Will the product of any two numbers, each greater than a 
unit, produce 1, 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 81, and 87? 

4. What may we call a number which is composed by multiply- 
ing seyeral numbers together? Ana, A CfompoHte Number. 

6. What shall we call numbers that can not be produced by 
multiplying seyeral numbers together? Ana, l^me Numbers, 

6. Which are prime and which composite numbers in the fol- 
lowing list: 1, 2, 8, 4, 5, 6, 7, 8, 9, 10, U, 12, 13, 14, 15? 

7. What may we call the numbers whose product makes a com- 
posite number? Ans, lfaA;er« of the number. 

8. If the word Fcustor means the same as maker ^ what may we 
call the makers of a composite number? Ans, Factors, 

9. What are the factors of 12? Of 16? Of 18? Of 20? Of 21? Of 24T 
Of2Tr Of80? Of 82? Of 88? 

10. Form a composite number by using 2 twice as a factor; 8 
twice as a feustor ; 2 three times as a flBMitor ; 3 four times as a feictor. 

11. Wbat would it seem natural to call the process of making 
oomfNMito numbers? Ans. OjmposUion. 

12. What would it seem natural to call the proceso of finding 
the/ac<or«of anumber? Ans. Factoring, 

13. Name the prime numbers which are fEUstors of 12; Of 18 ; Of 
20; Of 24; Of 27; Of 86. 

14. What shall we call the factors of numbers when they are 
prime numbers? Ans. Prime Factors. 

15. What divisor is common to 4 and 6? To 6 and 9? To 8 and 12? 
To 12 and 16? 

16. What may a divisor common to two or more numbers be 
called? Ans. Their Common Divisor. 

17. What may the greatest divisor common to two or more 
numbers be called? Ans. Their Oreatest Oommon Divisor. 

18. What are the first four operations of arithmetic called? Ans* 
The Ihmdamenial or JPrimary Operations of arithmetic. 

19. What would it be natural to call these operations which are 
derived from the fundamental oi>erations? An«. Tbi^ D«rVwsi»:v«% 
or Seeoruiarp Operations. 
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COMPOSITION AND FACTORING. 

A CoHPOSiTS Hfumber is one that can be pioduoed 
by multiplying two or more numbers together, each 
of which is greater than a unit. 

Thus, 6 is a composite number, since it can be produced by 
multiplying 3 and 2 together, each of which is greater than a 
imit. 

2. A Prime Nuwher is one that cannot be produced 
by multiplying two or more numbers together, each 
greater than a unit. 

Thus, 2, 3, 5, and 7 are prime numbers, since they cannot be 
produced by multiplying together any two numbers, each 
cpreater than a unit 

3. The FacUyrs of a composite number are the num- 
bers which, when multiplied together, will produce it. 

Thus, 2 and 3 are the factors of 6, since 3 times 2 are 6; 4 
' and 3 are the factors of 12, since 4 times 3 are 12. 

4. The Prime Factors of a number are the prime 

numbers which, when multiplied together, will produce 

it. 
Thus, 2, 2, and 3 are the prime factors of 12. 

MENTAL EXERGmSa, 

1. What numbers multiplied together will produce 6, 
10, 12, 14, 16, 18, 20, 24, 83, 72, 84, 108, 156? 

2. What are the factors of 10, 14, 16, 18, 21, 24, 25, 
27, 28, 32, 33, 42, 56, 72, 96, 144, 216? 

8. What prime numbers multiplied together will pro- 
duce 6, 8, 12, 16, 16, 18, 20, 22, 24, 28, 36, 40, 66, 74, 
126, 186? 

4. What are the prime factors of 12, 18, 27, 36, 40, 64, 
96, 132? 

5. Tell which of the following numbers are prime, and 
which composite: 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 
16, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25. 

. COMPOSITION. 
S» Cwivpodiiicm is the proems of composing numben 
oi7^ of ti!ieir factors. 
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Thitt, the pTOdQcmg of 12 out of its ta^stois, 8 and 4^ is com- 
position. 

Fbincifle. — JBhery composite wumher is equal to the 
product of Us prime fcustor 8, 

WRITTEN EXEBC1SE& 

1. Find the composite number whose factois aire 2, 3« 
and 5. 

OPERATION. 

SoLunoH.— To find the comi>osite number 

whose factors are 2, 3, and 5, find the product 8 

of these factors. 5 multiplied by 3 is 15, and ~iT 

16 multiplied by 2 is 30. Hence the composite » 

number is 30. — ^ 

80 

BuLE. — Find the product of all the factors. 

2. Find the composite number composed of the factors 
8, 5, and 7. 

8. Find the composite number composed of the foctors 
7, 9, 17, and 89. 

4. Find the composite numbers which have two equal 
factors, when each is 35; 87; 109 ; 163. 

5. Find the composite numbers consisting of three 
equal factors, each being 5; each 7; each 15; each^59. 

6* Find the composite numbers consisting of four 
equal factors, each being 4; 12; 15; 24. 

7* Find the composite number which is produced by 
the five smallest prime numbers; by the five smaUest 
composite numbers. 

FACTORING. 

6. Factoring is the process of finding the factors of 
composite numbers. ^ 

Thus, the flnding of the flujtOTB, 8 and 4, of 12, is taetiOTing. 
FBiBrciTLB. — Hvery composite number is divisible by Us 

priffle factors. 

Thus, 15 is the product of its two prime fiustois, 8 and S; hence 
10isdiyi8lbleby8or6. 

WBITTEN EXERCISES, 

!• What are the prime isuc^tot^ ol^*^ 
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SoLxmoH.— Dividing eo by 2 we lave* quo- <»»*^«««* 
. tient of 30; dividing 30 oy 2 we have a quotient 2)60 

of 15; dividing 15 by 3 we have a quonent of 2)30 
5: hence 2, 2, 3, and 5 are the factors of 60, and Jrrg 

since they are prime numbers, they are the ^2}z 
prime factors of 60. 5 

BULE. — L Divide the number by any prime number^ 
except 1, ihaZ voUX exwAly divide iL 

IL l>tvM2e ihe quotiefrU^ if composite^ in the same man^ 
ner^ and thus continue until the quotient is a prime number, 

III. The divisors and the last quotient are the prime 
factors required. 

Find the prime factors of 



2. 48. 


7. 270. 




12. 1576. 


8. 72. 


8. 316. 




18. 8316. 


4. 81. 


9. 336. 




14. 1200. 


5. 108. 


10. 475. 




15. 7290. 


«. 175. 


11. 858. 




16. 29295. 


GKKAI 


rEST COMMON 


DIVISOR. 


7. A Divisor of 


a number is a 


number that will ex- 


actly divide it. 


« 




Thus, 4 is a divisor of 12, since it divides 12 without a re- 



mainde^. ^ 

8. A Common Divisor of two or more numbers is a 
number that will exactly divide each of them. 

Thus, 4 is a common divisor of 16 and 24, since it divides 
each of them without a remainder. 

9. The Ghreatest Common Divisor of two or more 
numbers is the greatest number that will exactly divide 
each of them. 

Thus, 18 is the fi^reatest common divisor of 86 and 64, since 
it is the greatest number that will divide each of them witfaont 
a reminder. 

MENTAL EXERCISES. 

1. Name some divisors of 8; of 12; of 18; of 24; of 36. 

2. What factors are common to 8 and 12? 9 and 12? 
20 and 30? 24' and 36? 

8. What divisors are common to 12 and 16? 18 and 24? 
Sffand48? 50 and 60? 
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4. What is the largest divisor common to 8 and 12? 
to 12 and U? to 12 and 16? to 24, 36, and 72? to 25, 50, 
and 125? 

Fbinciflb. — The greoOest common divisor of two or 
mare numbers equals the product of aU the common prime 
factors of ikose numbers, 

1. Find the greatest common divisor of 24, 80, and 42. 

Solution.— The factors of 24 are 2. 3, and operation. 

4; the factors of SO are 2, 3, and 5; toe fao- 24 «2 X 3 X 4 

tors of 42 are 2, 3. and 7. "The common fac- 30a2x3X5 

tor$ of 24, 30, and 42 are 2 and 3; and the 42^2X3X7 
product of 2 and 3, or 6, is the greatest com- o\yQ_e 
mon divisor of 24, 30, and 42. J X d — o 

BuLE. — Besolve the numbers into their prime factors^ 

and take the product of all the common prime factors. 

WRITTEN EXERCI8E& 

Find the greatest common divisor 



2. Of 30 and 36. 
8. Of 60 and 90. 

4. Of 44 and 66. 

5. Of 96 and 84. 

6. Of 175 and 245. 



7. Of 12, 15, and 21. 

8. Of 18, 24, and 36. 

9. Of 36, 72, and 108. 

10. Of 84, 126, and 210. 

11. Of 556, 630, and 1638. 
12. What is the length of the longest pole with which 

you can measure 126ft., 144ft., and 156ft.? 

18. Three pieces of carpet, of 48, 64, and 80 yards, will 
exactly cover Mrs. White's parlor, if cut into the longest 
possible equal lengths. How long is the parlor? and 
how wide, if breadth of carpet is one yard? 

LEAST COMMON MULTIPLE. 

10. A Multiple of a number is one or more times that 
number. 

Thus, 12 is a multiple of 4, since it is three thnes 4. 

11« A Commum Multiple of two or more numbers is a 

number which is a multiple of each of them. 

Thus, 24 is a common multiple of 4 and 6, since it is a num- 
ber of times each of them. 

12. The Least Oomifum JlluUipU o1\«>n^ ^x\&ssc5^^^:Kas^ 
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ben is the least number which is a multiple of each of 
them. 

Thus, 12 is the least common multiple of 4 and 6, since it is 
the least number that is a number of times each of them. 

MSNTAL EXERCI8E8. 

1. What number is a multiple of 3? Of 4? Of 5? Of 
6? Of 7? Of 8? 

2. Name two multiples of 8 ; two multiples of 10 ; 
three multiples of 9; three multiples of 12. 

8. What number is a multiple of both 4 and 6? 5 and 
6? 6 and 8? 

4. Name a common multiple of 3 and 4; 6 and 9; 8 
and 12 ; 9 and 12. 

5* Name the least common multiple of 4 and 6; Of 4 
and 8; Of 6 and 8; Of 8 and 10; Of 9 and 12. 

Principle. — The least common mtdtipU of two o^ more 
numbers must contain all the fa/stors of ea>ch number^ and 
no other factors. 

!• Find the least common multiple of 6 and 15. 

SoLunoH.— The prime factors of opibratiok. 

6 are 2 and 3; hence tbe multiple 6«2Xa 

must contain the factors 2 and 3. iSmm^x^ 

The factors of 15 are 3 and 5; hence Xj, (X M. ^SX 3 X IM4^ 
the multiple must contain the addl* T 

tional factor, 5. The least eommon 
multiple, therefore, of 6 and 15is2X3X6yor30. 

KuLE. — Besohe the numbers Mo (heir prim€ foiMn^ 

amd take the product ofaU^ different factors^ im^ each 

factor the greatest mmiber of times it occur 9 in either nirnn- 

her, 
KoTH.— If one nnmber Is a divisor of another, omit lU 

WRITTEN BXEBCISEa. 

Find the least commc^ multiide 



2. Of 12 and 15. 
8. Of 15 and 18. 

4. Of 16 and 18. 

5. Of 48 and 72. 



7. Of 6, 8, and 10. 

8. Of 5, 9, 12, and 15. 

9. Of 12, 15, 18, 24. 

10. Of 20, 84, 96, and 108. 



U Pf 27 and 135. \ 11. Ol^A'^^A^^>«ad. «H. 
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12. At a Sunday-school collection, four classes con-'^ 
tributed equal amoimts. In one class each member 
gave 5 cents; in another, 6 cents; in another, 8 cents; 
and in the fourth, 10 cents : what is the least sum with 
which this could happen? 

18* The piece-goods in a case of silk are to cut with- 
out waste into dress patterns of either 12, 15, 20, or 30 
yards: what are the shortest lengths into which the 
piece-goods can be made? 

CANCELLATION. 

18* CaTicellation is a process of shortening computa- 
tions by rejecting common factors from the dividend and 
divisor. 

Pbes^ciplb. — Cancelling a common factor from both 
dividend and divisor does not change the quotient. 

For. if we divide 18 by 6, the quotient is 3; and V =» 3 

also, if we resolve 18 and 6 into their factors. 3X6 

and cancel the common factor, 3, the quotient o ^ a ^ 

Is then 3. , ^XA 

I. Divide 28 by 8. 

Solution.— Write the divisor 8, under opbbatiok. 
the dividend 21. Resolve 28 into the 28 4 v 7 7 
factors, 4 X 7, and 8 into 2 X 4, and can- - =?^i^ = -lar3j 
eel the common factor, 4, in dividend ^ 2 X ^ 2 
and divisor, and we have 7 divided by 2 or 3}. 

Rule. — I. Cancel the common fa/stors from the dividend 

and divisor, 

II. Then divide the product of the remaining fa^ctors of 
the dividend by theprodu/ct of the remaining factors of the 
divisor. 

Nora.— Wben a fiMstor is cancelled, the nnlt, 1, takes its place 
put need not be written, except in the quotient when there are 
o other factors. 

WHITTSN BXEBCIBEa. 



2. Divide 48 by 30. 
8. Divide 54 by 45. 
4. Divide 72 by 63. 

8. Divide 4 X 5 X 6 by 60. 

9. Divide 4 xexSb^^X^X'I- 



5. Divide 42 by 30 

6. Divide 90 by 60. 

7. Divide 144 by 120, 



144 
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10. I>ivide7X9Xl0by3X6X7. 

11. Divide8XlOXl2by4X5Xl6. 

12. Divide2rxl2Xl4by9X4x7. 
18. Divide72x46Xl40by 18X24X36. 

14. How many apples, ^t 2 cents each, can be got for 
12 oranges, at 3 cents each? 

15. How many pigs, at 5 dollars each, can be obtained 
for 20 barrels of com, at 3 dollars a barrel? 

16. How many bushels of oats, worth 55 cents a 
bushel, can be exchanged for 44 bushels of lye, at 75 
cents a bushel? 

17. A merchant exchanged 4 pieces of gros grain 
silk, each containing 50 yiurds, at 6 dollars a yard, for 
beaver cloth, worth 5 dollars a yard; how many piecea, 
each containing 30 yards, did he obtain? 

MISCELLANEOUS EXAMPLES. 

IN rB ACTIONS. 

Eeduce to improper fractions. 



1. 6J. 

2. 9f . 
8. 12{. 

4. 13H. 
6. 24M. 
Eeduce to mixed numbers. 

11. w. 

12. W- 
18. W- 
14. W. 

16. «f. 

Eeduce to lowest terms. 

21. Hi. 

22, HI. 

28. «♦. 

^^- Hi' \ 



6. 35H. 

7. 132H. 

8. 345^.* 
». 5473ift. 

10. 777J^. 

16. m- 

17. ^m- 

18. ^W. 

1». Wf. 

20. mv^. 

2e-f». 

27. A%. 

28. HH. 

2»-itt». 
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Bedace to simple fractions. 




81. i of f 


86. |of8|. 


82. 1 of U. 


87. HofH. 


88. t of H. 


88- a ot H. 


84. 1 of 4J. 


89. 7H of rf. 


85. f of 8f . 


40. i2fi of m. 


Find the value of 




"• t + |. 


46. 9}+8A. 


*2. l + f 


47. l + f + |. 


«• A+H. 


*8. f+A+H. 


44. 4t+6t. 


4». H+«+H. 


46. 6f+7f 


60. tt+tt+H. 


Find the value of 




61. t-f. 


66. 12} — lOf . 


62. H-}. 


67. i + i-l 


68. «-H. 


68. f + ♦-*. 


64. 81 — 6}. 


69. t-i+ft. 


66. 9| — 6i. 


««.«-A-^ 


Find the value of 




«1. f X 6. 


66. 8f X 16. 


«2. t X 8. 


67. fXlXH. 


68. i X 12. 


68. HXHXH. 


«4. 5} X 8. 


6». HXHXlf. 


86. 7| X 12. 


'6-HxHXH. 


Find the value of 




71. f-r-4. 


76. &i-i 


rl2. 


72. t-^6. 


77. H^ 


rOy. 


78. Hh-8. 


»8. H-i 


r3i. 


74. 4-}.f 


79. 6JH 


r8i. 


76. 16 -^f 


80. 9^-- 


rl2A. 


Find the value of 




81' ol- 


88. *. 


^ 


6i 


88' A- 


fU ^ 


4* 


[ ' V\' 


10 
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86. 



86. 



87. 



i+1 

i-i 

i4.it 



88. 



89. 






4| 
7» 



64 



90, -^-5- 



8*- 



97. 125f X6. 

98. 206f X 9. 

99. 328f X 12. 

100. 605fH-6. 

101. 328i-^8. 

102. 676f ~-7. 

the pupils exercises similar to the 
fitimliar with operations in £nu>- 



Find the value of 

91. 27f + 36f. 

92. 56} + 47}. 

93. 78f + ^f 

94. 28t— 17f. 
96. 86i — 57}. 

96. 120} — 106f. 

KoTs.— The teacher will give the 
above until they are entirely 
tlons. 

PRACTICAL PROBLEMS. 
In dnninon J?^tteUona. 

1. What cost 24 apples, at } of a cent each? 

2. What cost 45 oranges, at 2} cents apiece? 

8. What cost 16f yards of muslin, at 12J cents a yard? 

4. What cost 6 quarts of berries, at 18} cents a quart? 

5. What cost 8 yards of ribbon, at 12^ cents a yard? 

6. What cost 4 bushels of oats, at 62^ cents a bushel? 

7. What cost 3 quarts of nuts, at 8^ cents a quart? 

8. What cost 12 bushels of apples, at 1} a bushel? 

9. What cost 6} yards of cloth, at $2§ a yard? • 

10. What cost 13^ pounds of fish, at 9} cents a pound? 

11. What cost 18} yards of ribbon, at 31^^ cents a yard? 

12. 'What cost 26} pounds of raisins, at 18} cents a 
pound? 

18. If one yard of cloth cost $8, how many yards can 
be bought for $47? 

14. A boy had $5}, and found $6}; how much numey 
had he then? 

150 A man had 9^ tons of hay, aiid sold 4} toiis of it; 
bow much had he toft? 
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16. A had 27} acres of land, and bought 21^ acres; 
how much land had he then? 

17. The sum of two fractions is ^, and one fraction 
is f ; what is the other fraction? 

18. A man earned $25}, and spent $18^; how much 
money remained? 

19. Peter had $26^, and gave $12f to his sister; how 
much did he keep? 

20l a sold 5 .bushels more than J of 40 bushels o 
apples; how many bushels remained? 

21. Mary had $25, and spent i of it for a dress, and i 
of the remainder for a bonnet; how much then remained? 

22. A boy earned $18}, and then had $45t^; how much 
had he at.first? 

23* How many bushels of potatoes can be bought for 
$15 at $} a bushel? 

24. How many pounds of tea, at $1| a pound, can be 
bought for $40^? 

25. A man bought 12^ yards of cloth for $62^ ; what 
did he pay a yard? 

26. How many tons of coal, at $6} a ton, can be 
bought for $72? 

27* If 8} pounds of grapes cost 49 cents, how much is 
that a pound? 

28. How many yards of cloth, at $5| a yard, can be 
bought for $18}? 

29. How many yards of tape, at 6^ cents a yard, can 
be bought for 58} cents? 

80. How many bushels of wheat, at $1} a bushel, can 
be bought for $242}? 

81. How many sheep, at $8} a head, can be bough 
for $157i? 

82. A lady bought 25^ yards of muslin for $6.24}; 
what was the price per yard? 

88. How much land can be bought for $543^, at $43} 
an acre? 
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84* A servant girl bought 15^ pounds of meat for 
$2.18}; what was the price per pound? 

85. A man paid $1566 for cows, giving $65^ a head; 
how many did he buy? 

86. How many yuxUi of muslin, at 161 cents a yard, 
can you buy for $2.08i? 

87. The product of two fractions is f, and one fraction 
is ff ; what is the other fraction? 

88. What will 3571 feet of lumber cost; at $301" per 
thousand? 

89. The quotient of two numbers is ^, and one frao- 

tion is •^; what is the other fraction? 

MmOELLANEOUS PROBLEMS. 
In ^Denominate Numbers, 

1« Reduce 1840 pence to pounds. 

2. How many pounds in 8000 grains Troy? 

8. Reduce £11 9 s. 6 d. to pence. 

4. Beduce 81b. 7oz. 13pwt. to pennyweights. 

5. How many seconds in 24 hours, or one day? 
6* How many pounds in 16cwt. 3qr. 131b.? 

7. How many tons in 9876 pounds? 

8. Beduce 91 43 IB 10 gr. to grains. 

9. How many pounds in 58765? 

10. Beduce 3m. 7fur. 4rd. 2yd. to yards. 

11. Beduce 47692 feet to miles. 

12. Adam died at the age of 930 years; how many 
seconds was this? 

18. Methuselah died at the age of 969 years; how 
many seconds old was this? 

14. If the pulse beats 75 times a minute, how often 
does it beat in a day? 

15* How long will it take to count a million, at the 
rate of a hundred a minute, working 12 hours a day? 
le. If£l equals $4.8665, what is the value of JS5 in 
United States mone/y? 
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17* How many times will a clock that ticks seconds, 
tick in one day? 

18. A little girl picked 2^ pecks of berries and sold 
them at 5 cents a pint; what did she receive? 

19. How many crayons are there in 25 boxes, if each 
box contains one gross? 

20* How many vials, holding 2 gills each, can be filled 
from a gallon of brandy? 

SI. If you are 10 years old, how many minutes have 
you lived, allowing 365^ days to a year? 

22. How many doses of medicine, of 6gr. each^ can be 
made from 4 drams? 

28. If £1 equals 14.8665, required the value of £7 
15 s. in the money of the United States. 

24. If £2 equals $9.68, what is the value of 137.51 in 
English money? 

25. If 12 of Henry's peaches fill a quart measure, how 
many will there be in a bushel? 

26* How much time is wasted by taking an hour's 
nap each afternoon, for 24 years of 365 j days each? 

27. When apples sell at 16 cents a half-peck, what are 
they worth a bushel? 

28. What will it cost to pave 75 square yards of walk, 
at 50 cents a square foot? 

29« .At 5 cents a half-pint, how much does a milkman 
receive for 25 gallons of cream? 

30. A grocer sold 8 bushels of chestnuts at 6 cents a 
quart; what did he receive for them? 

31. What will 12 pounds of drugs cost, at the rate of 
32 cents a dram? 

82. A grocer bought 132 eggs at 18 cents a dozen; 
what did they cost? 

83. How many steps of 3 feet each will a person take 
in walking 2^ miles? 

84. How much will 2 A. 20 P. of land cost at $2^ a 
perch? 
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8&« A man bought 32 reams of paper at 18] cents a 
quire; what was the cost? 

36. What cost 2 barrels of alcohol, each containtng 
31| gallons, at 3| cents a gill? 

87* How much will I get for 16 gross of pins, at 1} 
cents for each pin? 

88. If Dr. Davis use 2; 55 2B of drugs daily, how 
much will he use in a week? 

89. If blackberries are worth 13.20 a bushel, what ar 
they worth a quart? 

40. How miany half-pint bottles will two gallons of 
mkmi? 

41. What will 20 gross of lead-pencils cost, at 62| 
cents a dozen? 

42. How many quart baskets will 2 bu. 2 qt. of straw- 
berries fill? 

43. How many ounces of calomel will it take to make 
384 pills of 5 grains each? 

44* Dr. Hess made calomel pills of 5 grains each, in 
all 2 S 2 5 IB; how many pills did he make? 

45. What will 2 bu. 3 pk. 6 qt. of shellbarks cost, at 12 
cents a quart? 

46. A farmer put up If miles of fence, at (1^ a rod; 
what did it cost? 

47. How many bushels in a load of com which, at 75 
cents a bushel, cost $32.25? 

48* How many miles of fence, at 11.50 a rod, can be 
put up for $1200? 

49* What will 36 packages of paper cost, at 16f cents 
a quire, if each package contains 2 reams? 

50. A man sold 2520 lbs. of wheat at $1.87^ per bushel 
what did he get for the whole, if a bushel of wheat 
weighs 60 pounds? 
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BUSINESS PROBLEMS. 

Nora.— PnplLs will pat these problems in the form of bills or 
Roconnts as on p. 13S. 

1. Samiiel Field bought of Newell & Co., June 12, 
1878, 28 lb. of sugar at 9 cents a pound, 12 pounds of rice 
at 12 cents a pound, 1 barrel of flour at $8.25, 15 lb. of 
starch at 12^ cents a pound, and 4 boxes of strawberries 
at 15 cents a box; what was his whole bill? 

2. Mrs. Lloyd bought of Tyndale & Co., Jan. 16, 1877, 
the foUowpg: 2 doz. stoneware plates at $1.40 a dozen; 
1 set tea ware, $4.50; 2 doz. glass tumblers at $4 a dozen; 
3 pitchers at 62|^ cents each; and 2 cov'd dishes at $1.25 
each; required Mrs. Lloyd's bilL 

3. Mr. Jones sold at a country store 225 bushels of 
oats at 40 cepts a bushel, and 90 bushels of rye, at $1.25 
a bushel; he bought 25 yards of calico, at 8 cents a yard; 
35 yards of muslin, at 12 cents a yard ; 10 yards of cam- 
bric, at 10 cents a yard; and 3 yards of drilling, at 15 
cents a yard; what is still due Mr. Jones on account? 

4. John Thomas bought of Seth Wilson a wagon for 
$56.50, 2 plows at $7.50 each, and a wheelbarrow at 
$5.25; Thomas sold Wilson 25 bushels of potatoes at 
75 cents a bushel, and 75 l^ushels of wheat at 85 cents a 
bushel; which owes the other, and how much? 

5. A farmer sold 4 cows at $28.50 each, a yoke of oxen 
for $95, and 7 sheep at $6.25 each, and took in payment 
40 yards 6t carpet at $1.25 a yard, 35 yards of cloth at 
$3.25 a yard, a pair of boots at $7, 3 pairs of children's 
shoes at 75 cents each, and th€| remainder in cash; bow 
much cash did he receive? 
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THE ROMAN NOTATION. 
T^HE Roman Method of notation employs seven capital 
letters to represent numbers. 

Letters: I, V, X, L, C, D, M. 

Valttes: 1, 6, 10, 50, 100, 600, 1000. 

8. Bepeating a letter repeats its value. 

Thus, n represents 2; XX, 20; CGG, 300, etc 

8* When a letter is placed afUir one of greater value, 
the 9wm, of their values is the number represented. 

Thus, YI represents 6; XY, 15; LX, 60; GXX, 120. 

4« When a letter is placed htjort one of greater value, 
the di^erence of their values is the number represented. 

Thus, lY represents 4; IX, 9; XL, 40; XC, 90. 



table of ROMAN NOTATION. 



[ . . . 


One 


XXX . 


Thhty. 


[I . . 


Two. 


XL . 


Forty. 


LU . . 


Three. 


L 


Fifty. 


[Y . .. , 


Four. 


LX . 


. Sixty. 


7 . . . 


Five. 


liXX . 


Seventy. 


VI . . . 


Six. 


XC . . 


Nhiety. 


VII .. , 


Seven. 


. . 


One hundred. 


Yrn. . 


£ight 


CO . , 


Two hundred. 


LX . . . 


Nhie. 


D . . 


Five hundred. 


X . 


Ten. 


DC . . 


Six hundred. 


XI . . 


Eleven. 


DCCCC . 


Nhie hundred. 


XIV. 


Fourteen. 


M 


One thousand 


XY . . . 


Fifteen. 




Two thousand. 


XIX. 


Nineteen.. 


MCLX 


1160. 


XX . . 


Twenty. 

EXES 


kdcccl:2 

LCISBS. 


LXVIII, U87& 


Bead the fc 


illowing numb 


Brs: 




1. XLT. 2. 


XXTV. 3. L 


YTL 4. X( 


:d:. 6. C2[XIV. 



6. CCLV. 7. MDXCVI. 
Express the following numbers by the Boman method: 
1. Sixteen. 2. Twenty-seven. 8. Forty-nine. *• Sixty- 

^ghU 5. Eighty-four. 6. T^o\i\sikas«^^sA^<2i^l-^^^. 



PUBLICATIONS OF SOWER, POTTS & CO.. PHILADELPHIA. 

THE 

Normal Educational Series 

OF 

School and College Text-Boop. 



" Erery child that comes into the world has a right to an education." 
" The dearest interest of a nation is the education of its children.*' 



The art of Teaching, as well as all other arts, is making very rapid progress in 
this very progressive age. The remarkable growth of Normal Schools, organized 
to instruct in the best methods of teaching, and employing as professors the most 
able and advanced educators in the country, has given an immense impetus to the 
advancement of this most honorable and useful of professions, and almost revolii> 
tionized the whole art of teaching: These great changes create a necessity for 
text-books adapted to them, and the publishers of the above* series have taken 
great pains to meet this necessity. By the aid of their improved text-books, the 
work of the school -room, instead of being a dnidgery, becomes pleasant to teachers 
and pupils, and they as well as parents are delighted with the rapid progress made 
with them. 



Raub's Normal Primary Speller. 
Raub's Normal Speller. 

BY PROF. A. N. RAUB, 

PRINCIPAL OF PENNSYLVANIA CENTRAL NORMAL SCHOOL, LOCK HA-YEBT. 

These elemenMry works are admirably arrani^ed and classifieil. Simple and easy, yet log- 
ical and comprehensive, they never fail to make ready aad correct spellers. 



Fewsmith's Elementary Grammar. 
Fewsmith's Grammar of Eng. Language. 

BY WM. FEWSMITH, A.M., AND EDGAR A. SINGER. 

The uniform testimony of teachers who have introduced these pammars is, that they have 
been most ^pveably surprised at their effects upon pupils. They are easy to understand 
by the yoUni^est pupil, and the lessons before dreaded becoire a delight to teacher aad 
pupils. Extraordinary care has been Uken in grrading every lesson, mo<leltnff rules'aad 
definitions after a definite and uniform plan, and making^ every word and sentence an «»• 
Mmple of grammatlcAl accuracy. They on ly need a trial to supersede all others. 



PUBLICATIONS OF SOWER, POTTS & CO., PHILADELPHIA. 



Westiake's How to Write Letters.* 

This remarkable work of Professor Westlake is a masterly manual of correspondence, exhil^t* 

_^ in^ the who e subject in a practical form for tlie school-room or private use, and show- 

. ^^iriff the^orrect Structure, Composition. Punctuation. Formalities and Uses of the various 

kinds of Letters. N«)tes and Cards. The articles on Notes and Cards. Titles and Forms 

of Address and Salutation, are invaluable to every lady and gentleman. 



Westlake's Gommon School Literature. 

A scholarly epitome of English and American Literature. contAininfif a vast fund of informa- 
tion. Ifore culture can be derived from it than from many much larger works. 



IL 



Lloyd's Literature for Little Folks. 

The gems of child-literature, arranged to furnish easy lessons in Words. Sentences. Language, 
Literature and Composition, united with Object- Lessons. For children in Second Reader. 
Handsomely illustrated. The book is the delight of all children. 

PRrCE 

PKK SKT 

Pelton's Outline Maps*. . $25.00 

1. Physical and Political Map of the Western 

Hemisphere 7 ft. by 7 ft. 

2. Physical and Political Map of the Eastern 

Hemisphere 7 

8. Map of the United States, British Provinces, 
Mexico, Central America and the West 

India Islands » 7 

4. Map of Eulrope 6 

6. Map of Asia..... 6 

6. Map of South America and Africa 6 

Felton*^ Key to full series of Outline Maps. 
Felton's Key to Hemisphere Maps. 
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This beautiful series of Maps is so well known that a lengthy description seems to be hardly 
necessary. It is the only set on a laige scale exhibiting the main featuresi uf I'liysical in 
connection with those of Political and Local Geography. Notw ithstanding the ntany 
outline maps that have been published since Pelton's scries originatetl this niuUiud 
of teaching Geography, the popularity of these elegant maps is uudiminiitUed. 



Sample copies sent U> Teachers and School Officers for examination npon 
receipt of two-thirds of retail prices, except those marked {*). Intruduction Sup- 
plies furnished upon most liberal terms. Catalogues and Circulars sent free upon 
application. Correspondence and School Reports solicited. Address 
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fr. Brmksi Korimt Mtthtwitkaf Course. 

B'Otrkt's Kigfter Mrit/imelie. 

Broots'i Ptii'esophr ct Arttltmsth. 
Bmoie's Kormal Afgehrvi, 

Br^ois's Oeometfy. iStfonJ*,) 
Uetiods of Tatehiag atti! Ts/s to JIHHimifiet. Jl^^'a , 

iaunef'^ ■'■ 

He-.- 

('■:.. " .. _ 

Wvtthkt'a Ham to Writt IMvrs. 

Wetirakf'a Corw-.j,. Schont littratart. 
Uo/dt Lfcrature f"' Utth FelH. 
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Hcbtfin^/tittor/.llf: '.ru"»t Stale* 
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